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A total of approximately $422. million dollars worth of Development Charges was estimated, about 
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CHAPTER 1 


INTRODUCTION 


Gss 


INTRODUCTION 


The Regional Municipality of Hamilton-Wentworth commissioned Component II of 
Development Charges Study to identify related capital costs. Component I, which 
addressed the philosophical issues related to Development Charges, was undertaken 
under a separate contract. Component II, the current work, entailed the identification 
of the actual costs, for services identified in the earlier Component I Report. These 
services were required to satisfy growth forecasts to the year 2021 which had been 
prepared by the Region’s Planning and Economic Development Department. 


The Component I study identified the following components for which development 
charges may be assessed. These services were separated into "engineered" services, 
"soft" services and "transportation" services for the purposes of this work. 
Transportation services were handled separately because a sub-consultant to Gore & 
Storrie Limited (McCormick Rankin) undertook this work. 


Engineered Services: 


Sanitary sewer services including treatment plants 
Storm sewer services 

Water supply services including purification plants 
Solid waste management services 


Soft Services: 


Police services 

Outdoor recreation services 
Library services 

Health services 

Social services 
Administrative services 


Transportation Services: 


e Regional roads 
e Transit services 


A further objective of Component II was to subdivide capital costs, into 5 year 
increments of the long-term development (forecast). A 30 year planning horizon was 
used for Engineered Services and Transportation Services, and a 10 year horizon was 
used for the Soft Services. The methodology for the engineered and soft services is 
detailed in the next chapters. 


A number of appendices containing detailed information relating to the costing have 
been included with this report. These appendices are referenced throughout the 
report. Appendix "A" contains selected correspondence generated during the course 
of this study. 
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2.1 STORM AND SANITARY SEWERS 


Storm and sanitary sewers were treated in the same fashion in the Development 
Charges review since the methodology was the same. 


The Region has an existing policy and By-law which governs the application of 
Development Charges to storm and sanitary sewers. The policy specifies that within 
new development areas, the developer is responsible for the installation of sanitary 
sewers up to a 450 mm diameter, and for storm sewers up to a 1200 mm diameter. If 
sewers in excess of this size are required to service growth areas beyond the 
immediate development, the Region will pay the costs in excess of the stated 
minimum diameter and recover these costs through Development Charges. 


For existing development areas, the residents will be charged costs up to the cost of a 
250 mm diameter sanitary sewer and a 300 mm diameter storm sewer. Installation of 
sewers for existing developments are handled normally by the Region as local 
improvements under the Local Improvements Act. Where these existing sewers are 
oversized for growth areas upstream of the existing development, the cost of 
oversizing is assigned to Development Charges. Table 2.1 summarizes this policy. 


Table 2.1 
SUMMARY OF DEVELOPMENT CHARGE RECOVERY 
Size in excess of which Storm Sewers Sanitary Sewers 
costs may be recovered: 


Existing Development 250 mm diameter 
New Development 1200 mm diameter 450 mm diameter 


The purpose of the Component II Study was therefore to identify all sewers whose 
size was in excess of the sizes given in Table 2.1, and to allocate the excess cost, 
‘where it is growth-related, to Development Charges. 


Costs for the sanitary and storm sewers were therefore identified as growth related or 
non-growth related. Non-growth related sewers were identified by the Region’s 
Environmental Services staff as local improvements (L.I.). All of these capital costs 
were then assigned by the Region to five year periods starting in 1993 and extending 
to 2021. 


It was also required that the Component II study identify, for growth-related sewers, 
the portion of the sewer which would serve residential areas, and the portion serving 
non-residential areas. The methodology for identifying this assignment is discussed in 
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Section 2.1.3. 


The portion of any installation associated with growth beyond the year 2021 was 
removed from consideration. This criterion impacted chiefly upon pumping stations, 
which are discussed later in this chapter. 


Storm and sanitary sewer installations in the Central Business District (City of 
Hamilton) are handled separately in Section 2.1.5. 


2:11 Storm Sewers 


Proposed storm sewers were identified in the City of Hamilton only, as these are the 
only storm sewers in the Region for which the Region is responsible. 


The storm sewers proposed to be installed between 1994 and the year 2021 were 
identified by the Region’s Environmental Services staff on a series of manually 
produced strip maps. Sewers were located on this mapping and were colour coded to 
identify in which 5 year period they are proposed to be installed. The strip mapping 
also identified the drainage area and runoff coefficient for each proposed sewer. 


For each sewer identified on the strip mapping, a size was developed by Gore & 
Storrie. The methodology for developing the size was as follows: 


e The drainage area for each storm sewer was estimated from the Strip mapping. 
Where possible, the drainage area was transferred to Neighbourhood Plans 
produced by the Region’s Planning and Economic Development Department to 
improve the accuracy of the area estimates. 


° Peak flows for sizing of pipes were calculated using the Region’s standard 
rational method equation, as follows: 


Q = 2.78 C_iA 


Where: 
Q, flow, (I/s) 
C,,. modified coefficient of imperviousness (no units) 
i, intensity of rainfall for a given time of concentration, (mm/hr) 
A, area, (hectares) 


e The factor 2.78 is a unit conversion for the rational method in metric units. 


° The C,, (modified coefficient of imperviousness) was determined by taking C 
(coefficient of imperviousness) as shown on the plans and then modified 
according to a method used by the Region of Hamilton-Wentworth. The 
modified C is dependent on the time of concentration of the catchment, on the 
theory that the shorter the time of concentration, the smaller the coefficient of 
imperviousness should be. The modified C values were obtained from a chart 
provided by the Region. 
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For a time of concentration of 20 minutes (typical during this analysis) and a C 
of 0.50 (also typical), the chart gives a C,, of 0.32, resulting in a peak flow 
which is 64% lower (less conservative) than if the standard rational method were 
used. 


As the storm sewers are being designed for a 1:50 year storm intensity, which is 
‘very conservative, the Region’s less conservative rational method approach 
appears to be satisfactory. 


As directed by the Region’s Engineering Department, G&S adopted the modified 
rational method for the purposes of this work. 


e The time of concentration was calculated aS Taceatration = Vee eae 


Inlet time was specified in the design criteria as 10 minutes for all catchments. 
Travel time was calculated for each pipe using the pipe velocity for the size 
selected divided by the distance travelled to the outlet. For catchments which did 
not have storm sewers but only overland flow, overland travel time only was 
considered. Overland flow velocity was assumed to be 0.5 m/s. 


e = The intensity was calculated using the Region’s standard, 1.e., 
i; = 48.2 / Tchours)™ (1:50 year return period) 


Where: 
i, intensity, mm/hr 
T, time of concentration, hours 


e Where upstream catchments contributed to a downstream catchment, the time of 
concentration was taken as the largest time of concentration among upstream 
catchments (in which a 10 minute inlet time was already included). 


e An area weighted C value was taken where a number of catchments discharged to 
one pipe. 


e Pipe size was calculated based on peak flow. Storm Sewers were not designed to 
flow at a maximum of 75% full, as stated in the design criteria, at the instruction 
of the Region’s Engineering Department. 


e Manning’s equation (free flow conditions) was used to determine pipe size. For 
all sewers, Manning’s n was taken as 0.013, and the minimum slope was 
assumed to be 0.2%. 


e As per instructions from the Region, only sewers identified on the strip mapping 
were sized and included for DC costing. 


A spreadsheet was developed which contains a detailed description of each sewer, 
including location, strip map number and section, reference to local improvements , 
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and all the above design data. This spreadsheet is included in a pouch at the back of 
this report. 


212 Sanitary Sewers 


All proposed sanitary sewers for the Region to the year 2021 were also identified on 
the strip mapping. Also shown were population density (people per hectare) factors 

prepared by the Region’s Environmental Services Department. The methodology for 
the sizing of the sanitary sewers was as follows: 


e The drainage area for each sanitary sewer was taken to be the same as that for 
storm sewers. Where open space areas, park land or other similar land use was 
shown, no sanitary sewer capacity was assumed to be required. 


e The sanitary sewer peaking factor was calculated based on the Babbitt formula, 
Wee 
Ma s/P 


e Peaking factors less than 2 were taken as 2; factors greater than 5 were taken as 
five. Most of the peaking factors were calculated as greater than five. 


e The design criteria state that sanitary sewer infiltration allowance should be taken 
as 0.4 L/s/ha where no storm sewers exist, and as 0.2 L/s/ha where there are 
storm sewers. Infiltration was taken as 0.2 L/s/ha, since it was assumed that all 
sanitary sewers were accompanied by storm sewers. 


e As per instructions from the Region, the sewers were designed to flow at a 
maximum of 75% full. The calculated peak flow was therefore divided by 1.33, 
(1/0.75) in order to determine the pipe size. 


21:3 Identification of Undeveloped Areas and Portion of 
Undeveloped Area which is Residential 


It was necessary for the assignment of Development Charges to identify the portion of 
the each area which was currently undeveloped and using this information determine 
the portion of the sewer installation which should be associated to new growth. 

Figure 2.1 depicts the basis of the cost splitting (for storm and sanitary sewers, and 
for treatment and pumping stations) to be used in the Development Charge cost 
estimates. 


A field investigation was undertaken to review each area identified by the Planning 
and Economic Development Department for future growth. The portion of each area 
which was undeveloped was then separated into residential and non-residential 
portions using documentation provided the Region’s Planning and Economic 
Development Department. Open space and schools were included under the 
residential component. Growth areas were required because the Development Charges 
are applied only to growth areas, and the division into residential and non-residential 
areas was required because the apportionment of Development Charges by the Region 
differs between residential and non-residential consumers. 
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Field investigation of undeveloped areas was required because there was no other 
means of determining how much of each area was developed as of July 1, 1993. 
This resulted in an area weighted average of 60% for residential development 
(including open space and schools) and 40% for non-residential development. 


Field investigations took place over three days. The engineer examined the drainage 
areas tributary to each proposed sewer and came up with two estimates: 


° Percentage of drainage area which was developed as of July 1, 1993 
¢ Percentage of undeveloped area which will be residential 


The field methodology was verified in the field by a member of the Region’s Planning 
Staff. 


These percentages were reviewed and confirmed by the Region’s Environmental 
Services Department and were subsequently used to generate the Development 
Charges as detailed below. 


2.1.4 Costing of Storm and Sanitary Sewers 


Costing, and the identification of costs which could be assigned to development 
charges, was undertaken once the size, length and year of installation had been 
identified for each sewer. 


The first step in the costing was to remove from consideration all sewers which could 
not be assigned to development charges. That is, within new developments, sanitary 
sewers 450 mm in diameter or less, and storm sewers 1200 mm in diameter or less, 
and within existing developments, sanitary sewers 250 mm in diameter or less and 
storm sewers, 300 mm in diameter or less, were excluded (see Table 2.1). 
Approximately half of the sewers initially identified by the Environmental Services 
Department were removed from consideration through the application of these rules. 


A cost was developed for each remaining sewer. Sewer costs were calculated based 
on a database developed and maintained by Gore & Storrie Limited. The costs for 
sewers installed in earth were based on an average 2.75 m depth of excavation. 


Sewers to be installed in rock, and the probable depth of installation were identified 
by the Region’s Environmental Services Department, and the cost of rock blasting was 
calculated based on $80./m°. For sewers installed in rock, this additional cost was 
added to the cost of earth installation. Table 2.2 summarizes the costs used for each 
sewer size for the Development Charges Review. 
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Table 2.2 
SUMMARY OF SEWER INSTALLATION 
COSTS USED IN DEVELOPMENT CHARGES REVIEW 


Sewer Size 


(mm diameter) Cost 
($/mm 


diameter/ 


| 


a 
[1560 _ | 


For each sewer in excess of the diameters shown in Table 2.1, a cost was calculated 

first by identifying the sewer size and then by multiplying the cost per metre given in 
Table 2.2 times the sewer length. Costs of the sewer for which the Region does not 

collect Development Charges (i.e., 250mm and 300mm for sanitary and 450mm and 

1200mm for storm) was then subtracted from each sewer cost. Table 2.3 shows this 
calculation for several sample sewers. 


This total Development Charges cost was apportioned as follows: 
e The cost associated with development beyond 30 years was subtracted. 
e The remaining excess cost was multiplied by the percentage of the area which 


was not developed at July 1, 1993. The percentage of the undeveloped area was 
determined through field investigation. 
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¢ The remaining cost for undeveloped lands was divided between residential and 
non-residential areas as determined earlier by field investigations. 


¢ Total costs for the Region were summed for residential and non-residential 
development for the period 1993 to 2021, in five year increments. 


Table 2.4 describes the apportionment of total excess cost (which was developed in 
Table 2.3) for several sample sewers. This total excess cost was assigned to the 
appropriate five year period as identified by the Region’s Environmental Services 
Department. ; 


The entire spreadsheet used for the sewer costing calculations, is included in a pouch 
at the back of this report. 


Individual sewer design sheets, for each sewer under consideration, are to be 
appended to this report at a later date once the mapping base is available. The design 
sheets summarize the information included in the design spreadsheet for each sewer, 
and include a location map and drainage area for each storm and sanitary sewer. 


The total cost of sewer installations was calculated as $1,434,000 for storm sewers 
and $1,926,000. for sanitary sewers. These costs are detailed as residential and non- 
residential by five year period in the summary table at the end of this chapter. 


21-5 Storm and Sanitary Sewer Installations in the Central 
Business District of the City of Hamilton 


The Central Business District of the City of Hamilton can be assumed to be fully 
developed; i.e., no new development per se will take place. However, ‘infilling’ of 
existing development can take place, which will result in additional storm and sanitary 
sewage flows. Therefore, some costs associated with this infilling may be assigned to 
Development Charges. 


The Region’s Planning Department have-estimated that the increase in population in 
the CBD associated with infilling is approximately 1000 people per year or 5% of the 
estimated current CBD population of approximately 200,000 people. The Region’s 
Environmental Services Department has estimated that approximately $5,200,000 is 
spent per year on rehabilitation of sanitary and storm services in the CBD, 
rehabilitation which supports this infilling. 


The portion of the yearly cost of this rehabilitation which is associated with growth or 
redevelopment can be estimated to be approximately equivalent to the portion of the 
population which that growth represents, i.e., 1000 people/200,000 people, or .005. 
Therefore, the yearly capital cost which can be assigned to Development Charges is 
$26,000 (0.005 x $5,200,000). The five year total cost of rehabilitation associated 
with growth is therefore $26,000 x 5, or $130,000. It is assumed that this ratio of 
infilling and relative cost of rehabilitation will remain constant throughout the 30 year 
planning horizon. 
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TABLE 2.4 SAMPLE OF APPORTIONMENT OF DEVELOPMENT CHARGES FOR SEWERS 


x 
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In the absence of any historic data on the apportionment of these capital costs between 
residential and non-residential development, the same factors determined previously in 
Section 2 of 60% for residential and 40% for non-residential development are used. 


This methodology for assignments was approved by the Region’s Environmental 
Services Department. 


2.2 WATERMAINS 


A list of waterworks installations for proposed development between 1993 and 2021 
was provided by the Region’s Environmental Services Department. The project team 
determined that it would not be necessary to re-design these watermains as a part of 
the Development Charges study. 


Information provided for each watermain included project number, description, size, 
and installation period. Costs were developed by Gore & Storrie using in house 
watermain costing information and lengths were scaled from various maps provided 
by the Region. These costs were checked by the Region’s Environmental Services 
Department and agreed upon. 


In a similar fashion as for storm and sanitary sewers, it was required to subtract the 
cost of a 250mm watermain in existing developments, and for a 300mm watermain for 
new developments. As all of the watermains identified were to be installed in new 
developments, the cost of a 300mm pipe was always subtracted. 


Table 2.5 is a summarizes the watermain installation costs used in this study. 
Appendix "B" contains the complete costing for all watermains. 


Table 2.5 
SUMMARY OF WATERMAIN INSTALLATION COSTS 
USED IN DEVELOPMENT CHARGES REVIEW 


Watermain Size Cost Cost 
(mm diameter) ($/mm diameter/m) ($/m) 
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The total cost of watermains which can be assigned to Development Charges (from 
1993 to 2021) was calculated as $10,574,000. (1993 dollars). This cost is broken 
down for each 5 year installation period and incorporated in the summary table at the 
end of this chapter. 


An apportionment of the watermain costs between residential and non-residential 
development has also been calculated and shown on this table. Because these services 
were not redesigned as part of this study, as were the storm and sanitary sewers, a 
field assessment of future residential growth was not undertaken. The assumption was 
made that the portion of the watermain installation cost to be assigned to residential 
development would be the same as calculated for storm and sanitary sewers, the area 
weighted average of 60% for residential development. This percentage was assumed 
to remain unchanged to the year 2021. 


2.3 PUMPING STATIONS 


A total of seven pumping stations were identified on the strip mapping as being 
required to service the new populations. These are: 


¢ Waterdown Pumping Station 

¢ Winona Pumping Station 

¢ Ancaster Pumping Station 

¢ Ancaster (Highway 53) Pumping Station 

¢ Mount Hope (Highway 53 and Highway 20) Pumping Station 

¢ Mount Hope (Highway 6 South of Strathearn Place) Pumping Station 

¢ Pumping Station from King Street and Main Street Sewage Treatment Plants (STPs) 
to Woodward Avenue STP 


The Region’s Environmental Services Department provided information on required 
pumping head and associated forcemain lengths. Flows were taken (conservatively) as 
the peak flows in the sewers tributary to the pump station. The velocity in the 
forcemains was assumed as an average of 2 m/s. Land costs were provided by the 
Region as approximately $150,000 per station, except for land for the pumping station 
between STPs, which was given as $200,000. Engineering and Contingency costs 
were assumed to be 25% of total costs. Other costs were included for the pumping 
Station between the STPs and included the costs of a 20,000 m? equalization storage 
tank (at a cost of $130. per m* of storage) and odour control, assumed to cost 
$50,000. 


For the two pumping stations in Ancaster, a significant portion of the drainage areas 
was not expected to be developed within the 30 year time frame established for the 
Development Charges review, and could therefore not be included in the Development 
Charges. As a consequence, only the percentage of the cost of the pumping stations 
equivalent to the percentage of land area within the thirty year planning horizon was 
assigned to Development Charges. 


Table 2.6 summarizes the calculations and total costs for pumping stations associated 
with the 30 year growth horizon in the Region. For pump stations, the total cost was 
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distributed uniformly across the 30 year planning horizon. The percentage of 
residential and non-residential was assumed to be the same as for storm and sanitary 
sewers, (i.e., 60% residential, 40% non-residential). 


2.4 TREATMENT WORKS 


Capital costs for sewage treatment facilities required as a consequence of new 
development may be assigned to Development Charges. 


The Region currently operate three sewage treatment plants: the King Street 
Treatment Plant, the Main Street Treatment Plant, and the Woodward Avenue Sewage 
Treatment Plant. As the King Street and Main Plants are designed to be loaded to full 
capacity, and then to pump to the Woodward Avenue Plant, only expansion of the 
Woodward Avenue Plant was considered for possible assignment. 


A Facility Plan for the Woodward Avenue STP was published in draft form during 
the course of this study (prepared by CH,M Hill). Results of this Facility Plan were 
used to generate the Development Charges associated with sewage treatment. 


From the review of this plan, it appears that there are a number of issues associated 
with sewage treatment which make the assignment of growth related Development 
Charges complex. These include: 


¢ The maximum treatment capacity of the Woodward Avenue Plant is not clearly 
defined. Because of the age of this sewage treatment plant, its C. of A. 
(Certificate of Approval from MOEE) does not state a maximum treatment 
capacity. Consequently, the maximum capacity of the plant is not clearly defined. 


°  Effiuent quality standards are becoming more stringent. The standard to which 
sewage effluent must be treated is increasing as concerns over pollutants in the 
environment increase. For the Woodward Avenue Plant, MOEE MISA 
(Municipal Industrial Strategy for Abatement) and the Hamilton Harbour RAP 
(which includes initial and final goals) will all have an impact on future effluent 
quality objectives. Consequently, the Development Charges Review must reflect 
these more stringent effluent treatment requirements. 


¢ Treatment of wet weather (rainfall induced) flow uses up plant capacity which 
could otherwise be used to treat flows from new developments. Treatment of wet 
weather flow at existing sewage treatment plants is becoming common across 
Ontario as a means of reducing Combined Sewer Overflow (CSO) to receiving 
waters. However, treatment of wet weather flow uses up capacity at the plant, 
and the decision as to whether remaining capacity should be used for new 
developments or to treat existing wet weather flows is a difficult one. 


With these issues in mind, an approach for assigned development charges was 
developed as follows. 
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At the request of the Region, the Facility Plan for the Woodward Avenue STP 
identified benchmark costs for two treatment scenarios, 400 Million Litres per Day 
(MLD) and 600 MLD. Costs for treatment to meet all three future effluent criteria 
(MOEE MISA and Hamilton Harbour RAP initial and final goals) for each of these 
average day flows were developed. Readers are directed to the CHM Hill Facility 
Plan for a detailed description of these effluent criteria. 


For the purposes of the Development Charges, the least stringent of the future 
possible effluent criteria was selected. It is proposed, however, that as effluent 
criteria become more stringent, future Development Charges studies should adopt 
more stringent criteria for Development Charges. For the Woodward Avenue Plant, 
the least stringent criteria are those proposed by the Hamilton-Harbour RAP Initial 
Goals. 


The Facility Plan included costs for three separate features at the sewage treatment 
plant, including: 


© De-bottlenecking of the existing liquid train. 
e Hydraulic expansion of the liquid train. 
e Expansion to meet future effluent criteria for selected pollutants. 


The costs of de-bottlenecking of the existing facility was not considered as a 
Development Charge, since this work improves the existing system. Although 
additional capacity may be realized as a result of de-bottlenecking, it is considered 
that this additional capacity should be reserved for existing development and/or wet 
weather flows as discussed below. 


Costs for hydraulic expansion of the liquid train could be assigned to Development 
Charges, since hydraulic expansion will allow the plant to accept additional flows 
associated with new growth. 


The costs to upgrade the existing capacity at the Plant to meet future effluent criteria 
were not considered for Development Charges. Plant expansion is, however, 
proposed, and the costs of meeting the future effluent criteria for the portion of the 
plant which will undergo hydraulic expansion should be considered for Development 
Charges. 


In addition, it was desirable to make some allowance at the Plant for the treatment of 
existing CSO and/or stormwater, which should not be assigned to Development 


Charges. 


Referring to the Facility Plan benchmark data treatment scenarios, the following 
reference positions are useful: 


e The existing average day flow at the plant is 324 MLD 
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¢ Detailed cost estimates were prepared for three different effluent criteria for 
average day flows of 400 MLD and 600 MLD 


The costs to upgrade the plant to a 400 MLD average day plant include costs to 
remove existing bottlenecks, and to provide treatment for the existing flows which 
will meet the least stringent effluent requirements (RAP initial goals). 


Some additional capacity will be available as a result of this investment. It is 
proposed that this capacity not be considered available for future development, but 
rather that it be retained for the treatment of existing wet weather flows, which will 
need to be treated in order to meet these effluent criteria. For reference purposes, the 
Facility Plan indicates that a treatment rate of 400 MLD (average day) corresponds to 
a rainfall of approximately 7.5 mm based on historical data at the plant. A 7.5 mm 
rainfall event in the Region of Hamilton Wentworth corresponds to approximately 1: 
0.5 year event.) 


For the purposes of the Development Charges assignment, it is concluded that the cost 
to upgrade the plant to a 400 MLD average day flow should be borne entirely by 
existing development and not included as a Development Charge. 


The cost to upgrade the plant from the 400 MLD capacity level to the required 2021 
year capacity should be assigned to Development Charges. To arrive at the 
Development Charge assignment, the existing average day wastewater flow rate of 
324 MLD, plus the treatment of some wet weather flow, can be assumed at present to 
be equivalent to 400 MLD, or 865 Litres per capita per day (Lpcd) (based on 462,025 
(existing population)). Assuming that the future level of service will be approximately 
the same as the current per capita level of service provided by the upgraded plant, the 
future required capacity of the plant for the year 2021 should be 490 MLD based on 
865 Lpcd for a 2021 population of 566,470. 


To apportion the cost forecasts developed in the Facilities Plan for 400 MLD and 600 
MLD, a simple apportionment is proposed: 


Facility Plan Capital Cost Estimates: 
(CHM Hill, 1993) 


Cost to Upgrade to 600 MLD (least stringent effluent criteria): $128,497,219. 
Cost to Upgrade to 400 MLD (least stringent effluent criteria): $80, 718,458. 
Difference in upgrade cost (cost to upgrade by 200 MLD): $47,778,761. 


The cost to provide treatment to the year 2021 expected flows of 490 MLD, is based 
on the proportionate share of the difference in upgrade cost as follows: 


Amount of additional capacity which $47,778,761. will provide: 200 MLD 
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Amount of capacity above 400 MLD required for year 2021: 90 MLD 
Portion of $47,778,761. which should be assigned to DC: 90/200 
= 0.45 


Total capital cost of treatment to be assigned to DC 
(0.45 x $47,778,761): = $21,500,442. 


The above capital cost estimate reflects wastewater treatment costs which will be 
created by new growth up to the year 2021. Costs are shown in 1993 dollars. 


To arrive at a yearly cost figure, a straight line average of cost per year was assumed. 
Since there are 28 years between 1993 and 2021, the average capital cost per year is 
$767,900 (1993$). For the planning period 1993-1996, the cost will be 3 x 
$767,900, or $2,303,700. For the remaining 5 year periods until 2021, the cost will 
be 5 X $767,900, or $3,839,500. 


The apportionment of sewage treatment costs associated with new growth between 
residential and non-residential costs was assumed to be the same as for storm and 
sanitary sewers. The residential portion of this Charge was therefore assumed to be 
60% . 


20) SOLID WASTE MANAGEMENT 


The Region of Hamilton Wentworth owns one landfill site, three transfer stations and 
a solid waste reduction facility (SWARU). In addition, the Region monitors a former 
landfill site (Ottawa Landfill). 


Although the need for construction of a new landfill site is not anticipated in the next 
20 years, it was determined by the project team that some costs associated with 
landfill disposal should be assigned to Development Charges. 


The Regional Municipality of Halton recently constructed a new landfill facility. 
Since this is a nearby Municipality and the landfill was recently built, it was selected 
as an adequate model for the expected costs of landfill construction in the Region of 
Hamilton-Wentworth. 


The total cost of construction for this landfill site was estimated as $93,963,000 in 
1988 dollars. Since costs for construction have not increased significantly since 1988, 
this cost was conservatively assumed to be approximately equivalent in 1993 dollars. 
The landfill is classified to have a 20 year life from the time of its completion. 


The population of the Region of Halton was 280,000 people in 1988. The Region has 
estimated an approximate linear increase of 3% per year in the population to the year 
2010. A solid waste production rate of 0.8 to 1.0 tonnes per person per year was 
assumed by the Region of Halton. 
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The total estimated capacity can be assumed to be the average population over the 20 
years (the population at the midpoint, since the increase in population is assumed to 
be linear) times the generation rate per person per year, times the 20 year life span. 
This is calculated as follows: 


Average population in year 1988: 280,000 

Average population in year 1998: 280,000 x (1.03)'° 
= 376,000 

Total Estimated Capacity: 376,000 x 20 years x 0.9 
tonnes/person/year 
= 6,768,000 tonnes 


The capital cost per tonne for this landfill can be calculated as the total capacity 
divided by the total cost, as follows: 


Cost per tonne: $93,963.000./ 
6,768,000 tonnes 
= $13.88/tonne 

($14 /tonne) 


If we assume that the per capita generation rate in the Region of Hamilton-Wentworth 
is similar to that in the Region of Halton, i.e., 0.9 tonnes/person/year, a cost of $14 

per tonne times 0.9 tonnes per year can be assigned to the new population for each 5 
year period, as follows: 


Cost per capita per year: 0.9 tonnes/year xX 
$14. per tonne 
= $12 per capita per year 


Table 2.7 summarizes this cost per planning period. 
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2.6 SUMMARY OF ENGINEERING SERVICES 
DEVELOPMENT CHARGES 


All of the development charges discussed in this chapter are summarized in Table 2.8 
for each 5 year planning period from 1993 to 2021. 
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SOFT SERVICES 


3.1 INTRODUCTION 
Soft Services for the purposes of the Development Charges Review include: 


Police Services 

Health Services 

Social Services 
Administration Services 

Fleet Services 

Library Services 

Outdoor Recreation Services 
Growth Management Services 


3.2 METHODOLOGY 


Each of the above services was contacted by the Region’s Finance Department and 
requested to provide the study team with information on all capital costs associated 
with growth which could be assigned to Development Charges. Each service 
department was then contacted by the study team to clarify any uncertainties 
associated with the information they provided. A 10 year planning horizon, as 
required by the D.C. Act, was used for the costing of soft services. 


Information was provided in three different forms, which resulted in three different 
methods for arriving at Development Charges. These are: 


e Assets in 1993 dollars 
e Capital investments by year 
e Capital investments in the future 


The methodology for arriving at Development Charges for each of these types of 
information is described. 


Assets in 1993 dollars 
For assets provided in 1993 dollars, a ratio of future population to existing population 
was used to estimate the capital costs associated with growth in the Region. This 


method makes the following assumptions: 


¢ The level of service (expressed as capital assets per capita) currently provided by 
the Region is appropriate. 


e The Region will continue to provide the same level of service (on a per capita 
basis) to the year 2021. 
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Population estimates in 5 year increments were provided by the Region’s Planning and 
Economic Development Department. Appendix "C" contains a summary of the 
population information provided by the Region. All cost calculations were undertaken 
in 1993 (present worth) dollars. 


The 1993 population was calculated as a straight line average between the 1991 and 
1996 populations. That is, the 1991 population as provided by the Region was 
451,665 people, and the 1996 population was given as 477,565 people. Therefore, 
the 1993 population was calculated as 451,665 people + (477,565-451,665) * 2/5 = 
462,025. The fraction 2/5 was used because 1993 occurs 2 years into the 5 year 
estimate between 1991 and 1996. 


To estimate the Development Charges for the period 1993 to 1996, the capital assets, 
as provided by each Service in 1993 dollars, were multiplied by the ratio of 1996 
population to 1993 population (i.e., 477,565/462,025 = 1.033). Then, the value of 
the assets in 1993 dollars was subtracted from the value of the assets in 1996 
(expressed as 1993 dollars). This difference is the portion of capital costs associated 
with new development. 


In some cases, information provided was a yearly cost. When information was 
provided in this format, the yearly cost was simply summed over the number of years 
in the planning period, i.e., 3 years for the period 1993 to 1996, and 5 years for the 
following periods. 


An interest rate of 6% was used to determine a present worth for any assets for which 
the value was not provided in 1993 dollars (with the exception of fleet services, which 
are discussed below). 


Capital Investments by year 


Where capital investments associated with growth by year were provided by the 
Region, these investments were simply slotted into the appropriate planning period. 


Capital Investments in the future 


Where proposed capital investments in the future were provided by the Region (as in 
the case of the new Police Services Facility and for Waste Management Master Plan) 
the portion of the capital asset, which was equivalent to the portion of the increase in 
population over the planning period, was assigned to Development Charges. 


It was necessary to apportion the Development Charges between residential and non- 
residential Charges. In a similar fashion to the previous Development Charges Study 
(Coopers & Lybrand Consulting Group, 1990) for Health, Social, Transit and Library 
Services, charges were assigned entirely (100%) to residential users. For Police, 
Administration and Growth Management Services, a property assessment ratio was 
used. In 1990, the total assessed value of residential properties was $807,518,000., 
while the total non-residential assessment was $341,422,000. The ratio of residential 
to non-residential assessment was therefore $807,518,000/($807,518,000 + 
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$341,422,000.), or 70.3%. Therefore, a factor of 70.3% residential was assigned to 
these services. This is the same proportion used in the 1990 Development Charges 
Study. 


3.2.1 Police Services 


Police Services provided the study team with a list of all current capital holdings and 
the approximate value in 1993 dollars. The purchase of a Regional Trunk Radio 
System for $9,451,000. has been approved by Regional Council and was therefore 
included as a current asset to the Police Service. The total value of Police Services 
capital assets in 1993 is approximately $19,858,875. 


A new police facility is scheduled to be built on the Mountain in the next few years. 
Since new development will benefit from this facility, which will be owned by the 
Police as a capital asset, a portion of the cost of the facility which is equivalent to the 
incremental increase in population for each planning period relative to the total 
existing population, was assigned to Development Charges. This calculation is shown 
separately for the $3,000,000. land cost and the $9,000,000. construction cost for the 
facility in Table 3.1. 


Table 3.1 details the Police Services assets and shows the Development Charges 
associated with maintaining the same level of service for increased populations. 


Ks Se eer Health Services 


Health Services provided information on Hospital Grants for the Chedoke and St. 
Peter’s hospitals for the years 1994, 1995 and 1996, and the percentage of these 
Grants estimated to be total growth related. The growth related component of the 
Grants were estimated as 14% and 55% for the Chedoke and St. Peter’s hospitals, 
respectively. Table 3.1 details these capital expenditures over the planning period. 


In addition, a new health facility is scheduled to be constructed at Upper Ottawa for a 
total cost of $2 million, about 8% ( $160,000) of which has been estimated by the 
Region to be associated with growth. 


The total growth related grants amounted to $2,595,000 for Health Services 


32-3 Social Services 


The only significant capital assets maintained by the Social Services are two buildings, 
the Macassa and Wentworth Lodges. Since these facilities have already been paid for, 
costs cannot be recovered through Development Charges. The construction of a 
proposed new wing for the Macassa Lodge is currently on hold and as consequence, 
no assessment was considered for Development Charges. 


Table 3.1 shows no Development Charges which may be assigned to Social Services. 
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3.2.4 Administration Services 


There are no capital assets maintained by the Adminstration Services of the Region. 
Therefore, no Development Charges were assigned for Administration Services. 


Table 11 SUMMARY OF DEVELOPMENT CHARGES: SOFT SERVICES 


Poputa fon (w/o Dundes) 
Note: Af Values in 1993 Dollars; l=6% used to convert values to 1963S. 


Trunked Radio System 
210 Owned Veh ictes 
Leased Factities 
Computer Equipment 


TOTAL 


ADOITIONAL VALLE 


Mew Moun tun Facility (Land 
Postion of Cost Assochted with Growth 


Mew Mountaln Facility (Construction) 
Portha of Cost Associated with Growth 


TOTAL DEVELOPMENT CHARGES 


Upper Ottawa Health Faciity 
DEVELOPMENT CHARGE 
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AdmInistation 
— 


ADOITIONAL VALUE 
(DEVELOPMENT CHARGE) 


$10,051,910 
$71,480 


opulation w/o Dundas used. 


No Develbpment Charges 


Development Charges Studies 


Waste Management Master Plan 
Portion of Cost Associated with Growth 


TOTAL DEVELOPMENT CHARGES 
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See) Fleet Services 


Information on the fleet services maintained by the Region of Hamilton-Wentworth 
was provided by the Administration Services Department. The vehicle listing include 
make, year and model of vehicle, year in which it went into service, and cost in then- 
current dollars (i.e., a 1985 vehicle cost is listed in 1985 dollars). 


In order to translate this information into current capital assets, all vehicles purchased 
in each year were grouped, and the total cost in then-current dollars was calculated. 
This total cost was then translated into 1993 dollars using an interest rate of 6%. The 
total value of vehicles from all years in 1993 dollars was then summed to give the 
current value of these vehicles. At the suggestion of Gore & Storrie’s Accountant, 

the life of each vehicle was not considered, since the vehicles need to be replaced with 
a new vehicle regardless of how long each one lasts. 


The total value of the Region’s fleet was calculated to be $7,663,000 in 1993 dollars. 
A listing of these vehicles, their licence number, cost and year of make, is included in 
Appendix "D". 


Table 3.1 summarizes the value of the Region’s fleet and the Development Charges 
associated with the increase in population. 


3.2.6 Libraries 


The Wentworth Library Board maintain the Region’s public libraries (with exception 
of Dundas) which are owned by the area municipalities and were therefore excluded 
from the Development Charges review. Resource materials such as books are a 
Regional responsibility and can be incorporated in the D.C. The value of the library 
capital collections, including books and periodicals, was estimated by the Board to be 
$9,225,823. in 1993 dollars. Table 3.1 details the distribution of Development 
Charges associated with an increase in these assets with population. Note that 
population used to calculate development charges is that for the Region exclusive of 
Dundas. 


S27 Outdoor Recreation Services 


There are no significant capital assets maintained for Outdoor Recreation by the 
Region of Hamilton-Wentworth. Therefore, no Development Charges were assessed 
for these services. 


SPP Ae Growth Management Services 


It is appropriate for the Region to assign the costs of management studies growth 
Development Charges. 


The first growth management service identified by the study team was Development 
Charges Studies. These Studies were assumed to take place every 3 years (1996, 
1999, and 2002). A cost of $125,000. was assigned to each study. 
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The second growth management service identified was a Waste Management Master 
Plan. A Master Plan is scheduled to be undertaken in 1994/1995, at a cost of 
$500,000. In a similar fashion to the Police Facility described above, the fraction of 
the cost of the Master Plan corresponding to the incremental increase in population for 
each planning period was assigned to Development Charges. 


Table 3.1 details the apportionment of these costs over the planning periods. 


EAS SUMMARY OF SOFT SERVICES 
DEVELOPMENT CHARGES 


Table 3.2 details the Soft Services Development Charges as residential and non- 
residential charges by planning period. The rational for the assignment of percentage 
residential was described in Section 3.1. 


Table 3.2 SUMMARY OF SOFT SERVICES DEVELOPMENT CHARGES BY PERIOD 
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4.1 TRANSPORTATION SERVICES 


Gore & Storrie Limited retained McCormick Rankin to undertake a review and 
analysis of the future transportation infrastructure related costs and the portion of 
these costs that may be attributable to future growth. 


The study was structured to carry out a travel demand forecasting analysis for year 
2011 to establish the future road requirements and level of service. The costs 
associated with any of the proposed improvements have been developed based on the 


Road Information Management System (RIMS) costing procedures and detailed cost 
estimates that have been prepared for the Red Hill Creek Expressway. 


4.2 TRAVEL DEMAND FORECASTING 
The travel demand forecasting work (2011) was undertaken by the Regional 
Municipality’s Hamilton Street Railway Company and provided to the consultant for 


input into the Region’s 1992 Road Improvement Management Program. 


4.3 NETWORK LEVEL OF SERVICE 


4.3.1 Background 


The analysis routine that determined the network level of service based on average 
vehicles/lane kilometre travelled has been used. The advantages of this approach are: 


e the Regional Roads can be distinguished from the highways and local streets; 


e the existing Regional Road Needs database can be used to define road section 
lengths, existing number of lanes and existing average daily traffic volumes; 
and 

e the year 2011 auto assignments for the Regional Road network could be 


interfaced with the existing database. 


4.3.2 Methodology 

In order to provide an indication of an existing Regional Road network level of 
service and provide an assessment of future network level of service, the following 
level of service scenarios were addressed: 


e existing traffic (1992) on existing Regional Road system 


e year 2011 traffic on assumed year 2011 Regional Road system (including the 
Red Hill Creek Expressway). 


6 eS eee 
298.18 THE REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH 4-] 
930812 


eS) TRANSPORTATION SERVICES 
——————q_ i reece ee 


The following steps were undertaken to establish network level of service - 
vehicle/lane kilometre: 


e the Regional Roads Needs Study data incorporated in the RIMS program was 
restructured to provide road section lengths, existing average daily traffic 
volumes, existing peak hour factors and existing number of lanes into a 
computer spreadsheet format. 


e the existing network average vehicles per lane kilometre was calculated by 
using the following procedures: 


1. determine existing vehicle kilometres travelled (calculate existing average 
daily traffic volumes x length on a section-by-section basis and total) 


2. determine total number of lane kilometres in the existing Regional Road 
system (calculate the number of lane kilometres on a section-by-section 
basis and total) 


3. calculate average vehicles/lane kilometres (divide total kilometres travelled 
by total lane kilometres) 


e a computer program was established to extract the 2011 a.m. peak hour auto 
trip assignments for the Regional Road system and interface the future data 
with the spreadsheet containing the existing network information. The a.m. 
peak hour volumes were expanded to average daily traffic volumes based on 
existing peak hour factors or if none was available, a peak hour factor of 10% 
was assumed. 


e the number of road sections and lanes was modified to reflect existing road 
improvement needs that have been identified through Capacity analysis 


e the length of any new road improvement and anticipated number of lanes were 
added to the spreadsheet. 


4.3.3 Findings 


In summary, the current level of service vehicles per lane kilometre of 2,448 is 
anticipated to be 3,427 by the year 2011. Since the future vehicles per lane kilometre 
is higher than the current vehicles per lane kilometre, the Region -wide transportation 
level of service is anticipated to deteriorate over the next 20+ years even with all of 
the proposed road improvements. 


The deterioration of the Regional Road level of service indicates that the future 
roadway improvements do not result in an improved level of service. 
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4.4 TRANSPORTATION INFRASTRUCTURE COSTING 
4.4.1 Costing Principles 


The following costing principles have been used to estimate the existing and future 
road improvements costs: 


e That future right-of-way requirements will be obtained through dedication 
under the planning act. Although the Region have indicted that approximately 
20% of the time the rights-of-way are purchased, no land costs have been 
assumed for the purposes of the D.C. 


° Road construction costs are to be based on the procedures contained within the 
RIMS program and therefore do not include 1) major intersection 
improvements, 2) traffic signals, 3) utility relocations, and 4) structure 
improvements. 


When an existing facility requiring reconstruction is also bein widened because of 

= 7 S 
growth, the reconstruction of the existing lanes is considered to be non-growth related 
and therefore is excluded from the development charge costing. 


4.4.2 Road Infrastructure Costs 


4.4.2.1 Existing System Needs 


The transportation infrastructure costing techniques included a review of the 1992 
Regional Road Need Study (RIMS) database to establish those Regional Roads that are 
deficient "NOW" in capacity and structural adequacy. 


4.4.2.2 Future System Needs 


The future (2011) transportation infrastructure costing technique is a review of the 
impact that the 2011 forecast traffic volumes are expected to have on the Regional 
Road system again using the Road Needs Study database. In addition to the RIMS 
identified needs, the needs associated with the Red Hill Creek Expressway have been 
included. 


4.4.3 Road Construction Benchmark Costs 


The road construction costs are based on the 1992 bench mark unit prices derived for 
and approved by the Ministry of Transportation for inclusion in the current (1993) 
Road Needs Study Update. The 1992 unit prices are input to the program with the 
appropriate type of road improvement. The cost to improve each deficient section are 
then calculated. The costing technique includes an adjustment for both engineering 
costs and contingency costs. The engineering costs reflect the costs associated with 
the design and construction supervision amounting to 15%. The engineering cost was 
included for both road widening and new road construction. A contingency cost of 
22% represents costs to address items such as the number of driveway entrances to be 
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restored, side and cross culvert replacements, boulevard restoration, fencing, etc. 


4.4.4 Existing and Future Road Infrastructure Costs 


The road improvement costs associated with the current travel demands (1992) and the 
future travel demands (2011) are summarized in the next section. 


The cost differential between the 1992 identified needs and the 2011 identified needs, 
including the Red Hill Creek Expressway, forms the basis from which the Region can 
establish the Development Charges related to road improvements generated by the 
anticipated growth within the Region. 


4.5 PROPORTIONING OF DEVELOPMENT CHARGES 


A number of different approaches to the proportioning of transportation development 
charges between residential and non-residential growth are available and include area 
wide population and employment growth, area wide trip making characteristics, peak 
hour trip making characteristics, growth related planning districts, or methods which 
average all of the foregoing. 


From a transportation perspective, we believe that the best way to allocate costs 
between residential is by trip purpose during the A.M. peak hour (road requirements 
are based on peak hour needs). 

The following table summarize the travel distribution characteristics based on the 


Region’s transportation model for the A.M. peak hours. 


A.M. PEAK HOUR AUTO TRIPS 


Tnp Attractions 
(Employment) 


Trip Generation 
(Residential) 


Based on this analysis, we would recommend that the road component of the 
development charges be distributed 55% for residential and 45% non-residential. 
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Table 4.1 summarizes the road infrastructure costs by period. 


As shown in Table 4.1, a total of $357,511,000 worth of road needs have been 
identified for Development Charges. 


Table 4.1 ROAD INFRASTRUCTURE COSTS BY PERIOD 


Regional Road Needs $167,395,000 
DEVELOPMENT CHARGES $2,918,611 $2,918,611 $2,918,611 


Redhill Creek Expressway $124,500 ,000 
Carried Forward from 1993 


DEVELOPMENT CHARGES ; : $ 124,500,000 
TOTAL DEVELOPMENT CHARGES a fs $127,418,611| $2,918,611) $2,918,611 


RES!IDENTIAL CHARGES $123,340,342| $70,080,236 $1,605 236 $1,605 235 
NON-— RESIDENTIAL CHARGES $100,914,825| $57,338,375 $1,313,375 $1,313,375} 


*Based on January 1, 1993 Report. 


4.6 DEVELOPMENT CHARGES FOR TRANSIT SERVICES 


At the request of the study team, the Hamilton Street Railway Company (Department 
of Public Transit) provided the H.S.R. Strategic Plan (H.S.R., April 1993) which 
assessed the future needs of the transit system. 


The study identified a need for 7 additional transit buses to the year 2001. No 
information beyond 2001 was available. A cost of $275,000 per bus was provided by 
HSR. The distribution of the purchase of the new buses was assumed to be 
approximately one per year. . 


Table 4.2 summarizes the Development Charges associated with the Transit Services. 


Table 4.2 SUMMARY OF DEVELOPMENT CHARGES: TRANSIT SERVICES 


Yoar ae | 


ear] 1991 sgh 200K el) watOee cl 208! 2016 | 2021 
Population 451665 477565 498060 501538 532860 550040 566500 
Value Percent Value Value Value 
In 1993 Residential}! In 1996 In 2001 In 2002 In 2011 In 2016 In 2021 


Wa 100% $550,000} $1,100,000 $275,000 $0 $0 
$550,000 |$1,100,000| $275,000 $0 $0 
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Table 5.1 summarizes the Development Charges for Engineering, Soft, Transit and 
Road needs to the year 2021. As shown in Table 5.1, the total estimated 
Development Charges amount to $421,432,500 of this amount, $235,708,000 or 56% 
are residential Development Charges. 


Charges for Transportation (Roads) amount to $357,511,000 or 85%, a significant 
portion of the $421,432,500 Development Charges. Most of the Roads costs are as a 
result of the Redhill Creek Expressway. 
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MEMORANDUM 


DATE: June 17, 1993 

TO: The Regional Municipality of Hamilton-Wentworth 
FROM: Gore & Storrie Limited 

RE: Clarification of Approach for Developer Costs Review 


The purpose of this memorandum is to clarify the best approach for the Developer Costs Review for the 
Regional Municipality of Hamilton-Wentworth. 


— 
. 


Sanitary Sewers 


The study will include all proposed sanitary sewers within the Region as indicated on the strip mapping 
provided to G&S. 


The objective is to develop costs for these sanitary sewers for each of the phases as indicated by colour 
coding on the strip mapping. 


© Costs should be divided into Developer Costs (DC) and non Developer Costs. This aspect is discussed 
under part 3. 


¢ In order to develop costs (independent of DC or non DC status), the following information is required: 


e §=Pipe size 

e §=Pipe slope (depth) 

e =Pipe length 

e =Pipe cost per metre for various sizes 


Some of this information has been provided to us by the Region. Specifically, 


e Pipe size. The strip mapping includes sizes for each pipe. Should G&S verify these pipe sizes 
or should we accept this information as given? In order to verify the pipe size, we would need 
population densities and areas for the area tributary to each pipe. This information is provided 
on some of the strip mapping but not all. The areas could be measured except that the quality of 
some of the strip mapping is poor and not all maps are to scale. For sanitary sewers, it may be 
assumed that the width is 200 feet plus the road right-of-way except for parcels of land services 
by a sub-trunk sewer. 


e Pipe slope (depth). The slope and depth of each pipe is required to determine the excavation cost 
for each pipe. Alternately, an average excavation depth could be assumed for all sewer. 


Should G&S verify that the proposed pipes can be connected to the existing system within the 
constraints imposed by the design criteria? The constraints as given in the design criteria include: 


© At least 2.75 m of cover must exist at the upstream end of each sewer. 


eT SUSIE En 


Proj.No. 298.18 Gore & Storrie Limited Page 1 of 3 


Gss 


MEMORANDUM 


tN 


¢ The minimum pipe velocity is 0.75 m/s and the maximum is 3.0 m/s. We have been give 
to understand that a velocity of less than 0.75 m/s can be used since very flat slopes are 
common and maintenance (periodic cleaning) of sanitary sewers is anticipated. 

¢ The minimum pipe size is 250mm diameter. 


We have been provided with 1:10,000 topographical mapping but these will provide a very 
inaccurate estimate of whether the new pipes can be connected to the existing pipes. Sewer plans 
are required to complete this task with any degree of accuracy. Are these available? 


Pipe length. The length of pipe is shown on the strip maps. However, due to scaling problems, 
it may be difficult to interpret these lengths. Also, the limits of pipe on the downstream end is 
related to the existing sewer system, so existing sewer system maps would be most helpful in 
determining this length. The Neighbourhood Boundary plans could be used in the absence of 
sewer System mapping. 


Pipe costy. We have a cost curve for pipes of varying diameters which was prepared for the City 
of Toronto Sewer System Master Plan. We propose to compare some recent costs from Hamilton- 
Wentworth sewer installations to these costs and if they are comparable, add the new costs to the 
database and use these cost curves. Is this an acceptable approach? Is this recent cost information 
available? 


A number of sanitary pumping stations are shown. Should we verify the sizes, pumps required, 
locations, etcetera? 


Storm Sewers 


The study will include all storm sewers within the boundaries of the City of Hamilton. 


The objective is to develop costs for these storm sewers for each of the phases as indicated by colour 
coding on the strip mapping. 


Costs should be divided into Developer Costs (DC) and non Developer Costs. This aspect is discussed 
under part 3. 


The storm sewers have been sized on the strip mapping. It is assumed that the storm and sanitary 
Sewers are to be installed along the same alignment (as shown on the mapping) and that the larger of 


the two sizes given refers to the storm sewer. 


The same information for costing is required as for the sanitary sewers. Additional questions include: 


Should we verity the pipe sizes shown for storm sewers? To do this the following information 

is required: 

e C values tor each area. Most are already given. Should we verify these? 

e Areas. Are the sanitary sewer and storm sewer drainage areas identical in all cases? The 
same problem with determining areas exists as above. 

e = Elevation of existing storm system. Should we verify that the new sewers can be connected 
to the existing sewers? The same comments as for sanitary sewers apply. 
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3. Developer Costs vs. Non Developer Costs 


As per our discussions at the meeting of June 16, 1993, there are a number of unresolved issues 
surrounding the calculation of Developer Costs vs. Non Developer Costs. These include: 


e Interpretation of the design criteria regarding who pays for what portion of each sewer. The manual 
states, "The subdivider shall install at his cost up to and including the cost of 450mm diameter sanitary 
sewers, including connection to an outlet. The Region shall pay oversizing above 450mm diameter 
sanitary sewers." Does this mean that even if a subdivider requires a 600mm sewer for his 
subdivision, that the Region will pay for the sewer in excess of the cost of a 450mm sewer? A similar 
question exists for the storm sewers. 


e How are we to determine oversizing? Oversizing has been indicated on the strip plans. Should we 


assume that all required oversizing has been identified? Should we verity the oversizing? What is the 
criterion for oversizing? Should the criterion be reviewed by the Region? 


Proj.No. 298.18 Gore & Storrie Limited Page 3 of 3 


GsS 


MEMORANDUM 


DATE; June23.21993 

TO; The Regional Municipality of Hamilton-Wentworth 
FROM: Gore & ceil Limited 

RE: Workplan for Developer Costs Review 


The purpose of this memorandum is to outline the workplan for the Developer Costs Review for the 
Regional Municipality of Hamilton-Wentworth. 


1. Background 
e The study will include all proposed sanitary sewers within the Region and al] storm and 
sanitary sewers within the City of Hamilton as indicated on the strip mapping provided to 


G&S. 


° The objective is to develop costs for these sewers for each of the development phases as 
indicated by colour coding on the strip mapping. 


° Costs will ultimately be divided into Development Charges (DC) and non DC by the Region. 


G&S will indicate for each sewer whether it has been identified as a local improvement on 
the strip mapping. 


2. Gore & Storrie Limited will determine the following: 


° Sanitary and storm sewer pipe sizes tor each pipe identified on the strip mapping. 
° Costs for each of these pipes based upon an average depth of excavation as listed in the G&S 


memo dated June 17th. G&S will review with the Region sewers that are to be considered 
in rock excavation. 


° Pumping Stations including forcemains. Pumping station will be for ultimate capacity 
requirements (no staging). 
3. Gore & Storrie Limited to proceed under the following assumptions: 
Assumptions for which the Region of Hamilton- Wentworth will be responsible: 


° That sufficient capacity exists downstream of the pipes shown on the strip mapping to convey 
the design flows (which will be calculated by Gore & Storrie Limited). 


° That sutlicient elevation exists between the new pipes and the existing system to convey the 


flows by gravity, except where a pumping station is shown, in which case the pumping station 
is required, 
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e Acceptance that all pipes will be installed in earth, not rock, except as indicated by the 
Region. On site material can be used for backfill. Pipe bedding will satisty Region 
standards. 

e That the runoff coefficient to be used will be the figure shown on the strip mapping. 


e That the population density shown on the strip mapping will be used. 


e That the location of and need for pumping stations will be as shown on the strip mapping. 


Assumptions for which Gore & Storrie Limited will be responsible: 


° Developing average costs for sewers of varying diameter and for pumping stations. 
° The use of average depth of sewer for preliminary cost estimates. 
° Documentation of the above. 


4. Approach 


Gore & Storrie Limited will undertake to develop the required information using the following 
approach: 


° B. Robinson to commence work on Monday, July 5, at the Region of Hamilton-Wentworth 
offices at 35 King St. W., Hamilton. 


° The intormation trom the strip mapping will be transferred to the Neighbourhood Boundary 
Plans where possible. The drainage areas for both storm and sanitary sewers (which for this 
study appear to coincide) will be scaled from these plans. Where Neighbourhood plans are 
not available. the strip mapping or other available plan will be used. Any questions regarding 
the information on the strip mapping can be addressed to the Region’s Engineering staff tor 
immediate resolution. 


° Summary sheets will be developed for each proposed length of sewer. 
Summary tables will be prepared in order to calculate costs for each sewer. Tables will 
include drainage area, population density, population, sewage flow, C value, storm flow, 


sewer size and cost, etc., as appropriate for each sewer. 


Summary tables will be prepared for each proposed pumping station, which will include 
drainage area, peak and average day flows, power requirements, and costs. 


The Region staff will provide information on whether any of the proposed sewers will need 
to be installed in rock. 
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e The Region will clarify the status of all works included in the current DC By-law. 


e A briet report will be prepared to summarize the information described on the summary 
tables. 
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DATE: July 19,1993 

EO: Regional Municipality of Hamilton-Wentworth 

FROM: Gore & Storrie Limited 

RE: Regional Municipality of Hamilton-Wentworth Developer Charges Review 


Summary of Storm and Sanitary Sewer Design Criteria 


8 ——— SS 


The purpose of this technical memorandum is to summarize the approach used by Gore & Storrie Limited 
in developing costs for storm and sanitary sewers for the Region of Hamilton-Wentworth Developer 
Charges Review. 


Costs for the sanitary and storm sewers are to be considered as growth related or non-growth related. 
Non-growth related sewers are identified on the strip maps as local improvements (L.I.). The growth 
related charges are to Pe further defined as residential or non-residential. The flow chart on Page 3 of 
this memo depicts this assignment of charges. All charges are developed for the Region as a whole. 


Storm Sewers (City of Hamilton only) 


e = The drainage area for each storm sewer was estimated from the strip mapping. Where possible, the 
drainage area was transferred to Neighbourhood Plans to improve the area estimate. 


© = Peak flows for sizing of pipes were calculated using the rational method equation, as follows: 
Q = 2.78 C,iA 
Where: 


Q, flow, (I/s) 

C,,. modified coefficient of imperviousness (no units) 

i, intensity of rainfall for a given time of concentration, (mm/hr) 
A, area, (hectares) 


° The factor 2.78 is a unit conversion for the rational method in metric units. 


© The C,, (modified coefficient of imperviousness) was determined by taking C (coefficient of 
imperviousness) as shown on the plans and then modified according to a method used by the Region 
of Hamilton-Wentworth. The modified c is dependent on the time of concentration of the catchment, 
on the theory that the shorter the time of concentration, the smaller the coefficient of imperviousness 
should be. The modified c values were obtained trom a chart provided by the Region. 


For a time of concentration of 20 minutes (typical during this analysis) and a C of 0.50 (also 


typical), the chart gives a C, of 0.32, resulting in a peak flow which is 64% lower (less 
conservative) than if the standard rational method were used. 
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As the storm sewers are being designed for a 1:50 year storm intensity, which is very conservative, 
the less conservative rational method approach appears to be satisfactory. 


As directed by the Region, G&S adopted the modified rational method for the purposes of this work. 


*, The time of concentration was calculated:as [2 = 12, FL, 
Inlet time was specified in the design criteria as 10 minutes for all catchments. Travel time was 
calculated for each pipe using the pipe velocity for the size selected divided by the distance travelled 
to the outlet. For catchments which did not have storm sewers but only overland flow, overland 
travel time only was considered. Overland flow velocity was assumed to be 0.5 m/s. 
¢ The intensity was calculated using the Region’s standard, i.e., 
i = 48.2 / T(hours)”™ (1:50 year return period) 


Where: 


i, intensity, mm/hr 
T, time of concentration, hours 


e = Where upstream catchments contributed to a downstream catchment, the time of concentration was 
taken as the largest time of concentration among upstream catchments (in which a 10 minute inlet 
time was already included). 

e An area weighted C value was taken where a number of catchments discharged to one pipe. 

¢ = Pipe size was calculated based on peak flow. Storm Sewers were not designed to flow at a 
maximum of 75% full, as stated in the design criteria, at the instruction of the Region’s Engineering 


Department. 


e Manning's equation (free flow conditions) was used to determine pipe size. For all sewers, 
Manning's n was taken as 0.013, and the minimum slope was assumed to be 0.2%. 


e AS per instructions from the Region, only sewers identified on the strip mapping were sized and 
included tor costing. 
Sanitary Sewers (Entire Region) 


e The drainage area tor each sanitary sewer was taken to be the same as that for storm sewers. Where 
open park land or other similar land use was shown, no sanitary sewer was assumed to be required. 


e = The peaking factor was calculated based on the Babbitt formula, i.e., 


Ma 4/P 
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e Peaking factors less than 2 were taken as 2: factors greater than 5 were taken as five. Most of the 
peaking factors were calculated as greater than five. 


e The design criteria state that infiltration should be taken as 0.4 L/s/ha where no storm sewers exist, 
and as 0.2 L/s/ha where there are storm sewers. Infiltration was taken as 0.2 L/s/ha, since it was 
assumed that all sanitary sewers were accompanied by storm sewers. 


e As per instructions from the Region, the sewers were designed to flow at a maximum of 75% full. 
The calculated peak flow was therefore divided by 1.33, (1/0.75) in order to determine the pipe size. 


Costing 


© Sewer costs will be calculated based on a database which Gore & Storrie developed for the City of 
Toronto Sewer System Master Plan. Typical costs for the last few years in the Region of Hamilton- 
Wentworth will be added to the database. Sewers will be costed based on an average 2.75 m depth 
of excavation, 
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DATE: August 11, 1993 

TO: K. Brenner, Regional Municipality of Hamilton-Wentworth 

CC: D. Redfearn, Regional Municipality of Hamilton-Wentworth 

FROM: B. Robinson, Gore & Storrie Limited 

RE: Regional Municipality of Hamilton-Wentworth Development Charges Review 


Outstanding Issues with respect Storm and Sanitary Sewer and Watermain Design 


The purpose of this memorandum is to summarize outstanding issues with respect to developing costs for 
storm and sanitary sewers and watermains for the Region of Hamilton-Wentworth Development Charges 
Review. Issues include: 


¢ The Region’s estimate of costs tor the three proposed pump stations which you agreed to provide. 
We will compare these to our cost estimates for pump stations to ensure that our estimates for the 
remaining pump Stations are in keeping with the Region’s estimates. 

¢ For the costing of watermains, do we need to re-design each watermain, or can we use the design data 
provided by M. Robinson (the data appears to be well documented)? If we re-design them, we need 
the service area and population density tor each watermain, as well as the Region’s design criteria for 
watermains. 

e Is there any expected future industrial land use in Stoney Creek, or is it all residential? 


¢ Could we get a copy of the C of As for the sewage and water treatment plants? 


¢ Typical sewer installation costs, so we can compare these to our cost estimates to ensure that our 
estimates are appropriate to the Region. 


¢ Information on any sewers which are to be installed in rock. You have identified sewers in tunnel in 
Several areas. 


Thank you for your assistance. 
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WATERMAIN COSTING CALCULATIONS 
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APPENDIX C 


SUMMARY OF POPULATION FORECASTS 
PROVIDED BY THE REGION 


cane) a te 
Page 
id tard & 


f 


t 


REGION OF HAMILTON-WENTWORTH 


- RECOMMENDATION - 


DATE: 1992 November 25 
(730.6) 


REPORT TO: Chairman and Members 
Economic Development and Planning Committee 


FROM: Mr. J. D. Thoms 
Commissioner of Planning and Development 


SUBJECT: A) Population Forecasts and Urban Boundaries Implications 
B) Response to Glanbrook Report on Binbrook Urban Settlement Area 
Servicing (Attached) (PLA-92-116) 


RECOMMENDATION: 


a) That the report Hamilton- Wentworth Population Household and Labour Force Projections 


=, 1991-2021 be adopted for planning purposes, and circulated as information to Area 
Cginrl Municipalities and interested organizations and community groups. 


That the Regional settlement pattern, including redesignation of Binbrook to a tural 


b) 
pay Ay AS settlement area, as contained in Report PLA-92-116, be incorporated into the Regional 
Bio y /3 Official Plan Review and circulated for public comment. 


e AWA 


J. D. Thoms, |M.C.LP. <Sa A. L. Georgieff, M.C.LP. 
Commission Director 


Planning & IPevelopment Department Regional Planning Branch 


FINANCIAL/STAFFING/LEGAL IMPLICATIONS: 


Urban form has a significant impact upon public sector expenditures. A compact urban form, 
as recommended in this report, has the potental to reduce the cost of servicing newly developing 
areas. If this occurs, it may be possible to redirect expenditures towards maintaining and 
improving services in the existing urban area in the future. 


Ancaster 
Dundas 
Flamborough 
Glanbrook 
Hamilton 
Stoney Creek 


Total 


Ancaster 
Dundas 
Flamborough 
Glanbrook 
Hamilton 
Stoney Creek 


Total 


1991 (est) 
2001 
2011 
2021 


Source: Hamilton-Wentworth Planning and Development Department, 1992 


Expected Distribution of Forecast Population and Households 
Area Municipalities, 2001, 2011 and 2021 


City of Hamilton 


1991 

Hhids Size 
6,880 3.196 
T4109 2.814 
9,625 Se 
3,080 3.158 
125.525 253) 
16,245 3.076 
169,125 2611 
2011 

Hhids Size 
$2205 2.921 
9,370 2.584 
15,825 2.862 
5,190 2135 
142,665 2576 
26,620 2.803 
211,885 2515 
Upper City 

Hhids Size 
46,400 2.025 
54,400 Dee 
58,000 2.626 
60,900 DOL 


Pop 


21090) 
21,870 
29,615 
97126 
318,500 
49,970 


451,665 


Pop 


35,680 
24,210 
45,290 
14,090 
338,970 
74,615 


532,860 


Pop 


131,000 
148,075 
152,310 
155,415 


2001 

Hhids Size 
9,260 3.078 
8,570 215k 
12,455 2971 
4,050 2.932 
136,065 2.461 
21125 2.936 
191,525 2.600 
2021 

Hhids Size 
15,190 2.828 
10,170 2.509 
19,465 2119 
6,320 2.528 
149,000 2.296 
32,055 2.714 
232222 2.439 
Lower City 

Hhids Size 
79,100 2.370 
81,640 2.288 
84,665 22205 
88,100 2.119 


Pop 


28,500 
23,405 
37,005 
11,875 
334,855 
62,425 


498,060 


Pop 


42,955 
25000 
D2,020 
15,975 
342,105 
86,995 


566,470 


Pop 


187,500 
186,790 
186,685 
186,685 
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APPENDIX E 


MODELLING OUTPUT FROM 
ROAD NEEDS ASSESSMENT 
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SES T Storm Sewers 
anti Tp Area |Weighted| Vpipe Calc. 
ry = Comments 
ae Strip | Section Description | Bic Ricditica Total Cumul | Average (m/s) Size 
= | on plans as per (min) (ha) c @75% full 
. 
| . i Konrad CIB EENN 
i + — 0.5$ 0.35 1310 ws 4.20 0.35 0.95 
i 1} 1) 9| _Rymal Road: Glancaster to Upper Paradise Light blue: LI. a si 0.89 
2) 1| 10| Aldercrest from Hamilton Umits to Allison Cres. Ught Blue; LL 0. 03 1140 er 
3 1 10 Seneca from Hamilton Limits to Allsion Cres Ught blue: LI 0.58 
4 1} 10 Bartlett Avenue Red: LI 13.11 0.32 1.21 
| 5 1 10/  Allsion Cresent Red:L! ya 
6 1 10 Uster Avenue from Allison te Allison Red; Lt 0.90 
7 1 10. Springaide from School to Lister U Blve;LL 17.75 0.31 1.35 
ca 1 10 Uster from Allison to Springside Red; Ul 22.24 0.31 1.42 
3) 1 10 Springside trom Lister to Rymal | Red: Ut 0.72 
i 10, 1 10| _ Springside through easement a Orange: LI I 0.77 831 900 60 
WwW 1| 10a___ Rymal from Upper Wellington to road allowance Ught blue: LI 1.07 941 900 60 
| 12 1 11. Rymal from Upper Wentworth east to road allow. Red; LL 0.50 nie 60 
13 1 " Upstream of Rymal from road allowance to Upper Sherman No sewer 11.43 0.33 1.26 1200 60 
14 1 11 Rymal trom road allowance to Upper Sherman Light blue; Lt easie 0.50 1583 ne 79 
| 1s 1 12) U/S area no. 1 (bive), wost of Miles Rd. N. of City Limits No sewers 15 | 
| 16 1 12 U/S area No. 3 (yellow), drains Upper Sherman, N. halt LL, no sewers | No Rock | 400418 3.72 0.39 ot ° 1140 sf 10.9) ar a ied ee ui Ls ae ye 
7 1 12, U/S wea No 5 (red). between Miles & Upper Sherman, Rymal & Limits no sewers No Rock / 785805 7.30 0.43) 0 ° 750 cual ; & : : 0.97 904 900 79 257 
18 ' 12| U/S area No. 7 (green), Miles Rd. N. of easement Ught blue; LL No Rock 2 349600 3.25/ 0.34 920 = eee ie 108 0.80 938 an 79 283 
| 19 1 12 UJS area no. 2 (green), NW corner Upper Sherman & City limits No sewers No Rock 386211 3.59) ba4 \) Y i 180\ Ae 0.50 796 al 79 160 443 
| 20 1 12. U/S area No. 4 (yellow), drains Upper Sherman, s. half No sewers No Rock 217466 2.02) 0.39 ° ° psa 10.0 AR a Are 7 aA 4 
| 21 1 12 U/S area No. 6 (blue) no sewers No Rock | $11352 4.75) 0.43) ° 0 pes aie 18.5 : : BES es a 79 
22 1 12 US area No. 8 (green) Miles Rd. south of easement Light blue: LI No Rock 2] 150350 1.40) 0.30 | 490 151 p00; no 1080 ala 00 
23 1 12} U/S areas 10 & 11 (green) No sewers No Rock 673556 6.26) 0.29 ° ° sd 193 \ 10.0) aa ia aa ee 2 
24 : 12| _U/S Area 9 (yellow) Dark tive | No Rock 2, _saze125 13.74 0.42 | eon! 18s a a oe aaa ; 114 1081 1050 60 
25 2 S| Rymal Road east of Garth Street ~ light blue; LL 7 2 $99233 5.87) 0.32 1420] 438 Red ae 10.0) a aia aa 
26 2 S/S _U/S area 1(E5z Home Society) No sewer No Rock 655195 6.09| 0.27 0 pecu aro 200) ( 
es ; Sane eS ree 08a 5 1900 586) 22.3 15.07 0.50 0.50 114.5 1726 1331 n/a 60 
27 2 5/6) U/S area 3 (Zoned AA) Na comet I i 333 0.72 155.6 456 2808 900 60 
28 2 5/6 U/S area § (Drains S. part of West Fifth St) light blue; Li 7 2 315116 2.93) 8 2s JOED, bes Mega l | hots owt 0.48, 1.05 74.9 1506 1265 1350 60 
| 2s 2 5/6 _U/S area 4, Drains middie of W. Fith St Bight blue: LI 7 2 227000 2.11) 0.42 Lit wee StH Sy oat 20. 9 : ¥ 
} { 23.15 0.29 172 189.0 4375 1887 1800 60 
| 30 2 5/6| _U/S area 2, drains northerly to W. Fath sewer No sewer No Rock 1836643 17.06 |) 0.34 | 20079 tho Gee 
z } 222 720 222) 17.2 25.13 0.26 1,39 141.1 3547 1744 1800 60 
31 2 5/6 US area S, drains north part of W. Fifth St fight blue; LI 7 2) 213436 1.98 0.39 720 | 22: | i es 
32 2 5/6 U/S Area 7, drains subd east of W. Fith No sewer No Rock | | 861525 8.00) 0.42 | A 
| x3} 2 SIS__U/S Area 8. last area contributing to o/s storm dark tive | 7| 2 483530 | 4.49) 0.60 = 2 139] meet 139) aoe merle ae = = 
34 a2 6|__ Stone Church Rd., W. Fifth to Upper James ‘, red Ss! 1 257000 | 2.67} 0.32 | 1080 333)» 1080 333 10.0 rad ad or 
3/> 2 7| Upper Sherman, Rymal N. for 525% red; LI | 6 1 263000 244 0.32} 525 182 510 187 10.0 
= = pt gee ok @: 6 1 294039 | 2.73 0.34 885 273 885 273 12.7 5.18 nec? eee to 
7 ipper Sherman, to Acadia Dr. re 13.18 1387 1350 60 
37 2 7| Acadia Dr., Upper Sherman to Cartier Cres | red | 6 1 861315 8.00 0.41 1000 308 960 296 | 17.5 
38 2 &|  Mentine Cr. S. to Duigaren S: | No sewers 6 121211 1.13 0.32 ° ° 500 154 10.0 594 ne 
: i 54 475 921 900 60 
33 2 8) Duigaren St and Bleanor Ave | light blue GI 2) 389646 3.62 0.34) 1355 418 035 258, 1 Se seo “4 
40 5 Brenda St __ light bive & 2) 119000 | 1.11] 0.32} 450 130/ 450 430 10.0) 590 £00 £0 
aii _ maa Blossom Lane, Forbes St to Upper James rH fight Dive, LL i Lal 2 175800 1.63) 0.32 550| 170| 550] 170] uD ; 1200 60 
la aol "> 2] _ Ridge St. North of Chipman Ave. = red: Li 7| 1] 636000 | 5.91) 0.32 150 45 oe ae He? sae 2680 ae 
= 2| CHpman Ave. west of Fédge St red: Ll 7 1 239800 223, 0.30 570 176 0 | Tad ote, 3 
ae 2] Chipman Ave. east of Ridge & red: Li 7 1/ 214560 1.99 0.30 530 163 530 163| 10.0 : 
10.30 1207 1200 60 
45 2|__Risge s of Chipman. collects all fows red: Li Z 1] 18760 0.17 0.32 260. 80 260 80 — aor 200 
a ia) 3| Up; = red: Ll | 7 1 422280 3.92} 0.32 930 287] 930 287 10.0 é v0 
| 47. Waterdown duk sani only No Rock 45532200 423.01 } ] n/a 
48 2 oak sani only No Rock } 1911700 | 17.76 n/a 440.77 we 
49 2 Drainage area 3 dark bive; sani only No Rock | 27253780 253.20), | nie be 
50 1 Drainage an red; sani only | No Rock 1) 868000 8.06 nie se 
51 19 Drainage area S (u/s half) light blue, sani only, LI No Rock| 2|  2203605.5 20.47) ne 28.54 n/a 
52 19| Drainage area 5 (d/s haif) red, sani only, Li No Rock | 1) 2203605.5 20.47 n/a 49.01 a 
53 18| Drainage area 6 (first third) red; sani only | Ne Rock 1 853000 7.92 n/a fy 
EF, 19] Dreinege area6 (second third) red; sani only | No Rock 1| 853000 | 7.92|| n/a 15.65 Lal 
55 19! Drainage area (last third) red; sanionly: LI No Rock 1) 853000 7.82) | n/a 23.77 a 
56 19| Drainage area? red; sani only: LI No Rock 1| 1716900 15.95)) | He Mee aA 
57 19| Drainage red; sani only; LI No Rock | 1 656000 6.03 | n/a | ; 
58 18 Don’ include: Konrad No Rock | | | 
59 19 Green; sani only No Rock ra 20620000 191.57 5200 1604 ale 73 
60 19 Green, sani only No Rock| «4 12400000 115.20 900 276 306.77 n/a 60 
61 PUMP STATION: EXISTING SERVICE AREA | No neck | 2051000 19.05 60 
62 PUMP STATION: PROPOSED FUTURE SERVICE AREA No Rock | 8173000 | 75.93 = 
 63| Stoney Creek 7 ach Sewers (4—250mm laterals) Red: sani only | No Rock] 1 n/a } | 
64 Sewer Sel to Lake} Rec; sani only | No Rock 1 1178000 10.94 | mA pe 
: pooper = esi ere | re 
Lakeside Drive right of Jones 
67 eshore Rd. lett (west) of Glover Road Red No Rock 1| 966000 6.97 nal 73 
68 Lakeshore Re. right of Glover Road (first haif) Red No Rock 1/ 317500 2.95 11,92 we xt) 
6s Seabreeze Cres. towing west Ught blue No Rock! 2 1177000 10.93 ne 739 
70 Lakeshore Rd. right of Glover Road (second half) Red No Rock 1 317500 2.95 25.03 - wis 
7 TUNNEL UNDER QEW EAST OF GLOVER Red No Rock] 1] | aes ite aes ors 
7 Light biue No Reck| 2 325500 3.02 
73 Ught blue No Rock 2 371960 3.46) i 3 6.48 648, 
74 D Light bive No Rock 2] 6.48 = S72 S72 
75 Trillium Avenue Ught bive No Rock 2) 524496 4.87 Mt 79 6.05 6.05 
| 76 Lewis Rd. Light blue No Rock 2) 238000 221 | 7.08 73 5.82 S6z, 
7 TUNNEL UNDER QEW AT LEWIS RD. Light biue No Rock 2 | 7.08 S62 Sez 
78 Gre west of Fifty toad No sewer No Rock. 1369000 1272| i 79 f 
73 a north of Falcon Rd Red No Rock : 242800 226 | | 14.97 7 483 4.83 
50 Base Line Road Light blue: LI | No Rock | 2 976500 9.07) | 7 5.34 5.34 
Bt Fity Rd. north of QEW Ught blue; LI | No Rock 2 945000 876 17.85 79 4.67 4.67 
82 of Fity Rd No sewer No Rock 3539750 32.89 | Li i 
83 Lochside Dr. Red; LI No Rock 1 1204000 11.19 | 7 5.13, 
84 McCollum Rd. sewer Red; LI No Rock 1 | 76.90 re oe 
85 Shippoe Ave Light Biue No Rock 2 802000 | 79 
__|__WINONE PUMP. No Rock 7710050 pee) LL at 3.42 
Pritchard Ad. no b Ught bive; Li 7 2 1223500 075 0.32 900 278 900 278 10.0 40 14.0 114 177.9 2022 1413 4.66 
88 13 Trinity Church Road North of City limits Orange, LI. | 7 3 560280 0.75 0.38 1550 4768 1550 478 10.0 8.3 | 18.3 0.96 208.4 1085 wis9 5.45 
8s 13 Rymal Road west of Trinity Church Ad Ught blue, Li 7) 2) 1230800 0.78 0.44 2000 617 2000 617 18.3 7.2 25.5 16.64 0.42 1.43 151.4 2518 1534 4.32 
so 13 Glover Ré. south of Rymal Red: Li 7 1} 1059700 07s 0.38 1800 S55 1800 555 10.0 8.0 18.0 1.16 208.4 2052 1421 4.80 
1 13 Open area east cf Glover south of Rymal: no sewers | | No Rock 2102300 0.75, 0.38 ° ° 10.0 i! 10.0 ane 
92 13 Open ares west of Glover south of Rymal. no sewers | No Rock 1190000 ors] 0.38 ° ° 10.0 i) 10.0 4.69 
o3|_ 33] Rymal Road westot Glover & Red. LL 7\ 1 464800 075 0.48 950| 293 950 293 25.5| 3 29.0 61.39 0.39 1.42 104.2 6399 2176 _ 3.3: 
' 94 14 Large ares south of Twenty Road East east of Hydro Corridor No sewer No Rock 0 o ) 
95 14 Ares north of Twenty Road East and west of Upper Ottews Ext | Take out as per Konrad No Rock j 47.95 
36 14 FROM BENBROOK >30 YEAR DEVELOPMENT, 12cts (PEAK) Area & Pop est by Q:past 30 yr No Rock ] 
37 nd Sewer along Twenty Road East, west of Darnall Ext Brown; seni only No Rock 5 ‘ 
| 98 “4 Sewer north along Glover Road Brown; san only,takes in Bemtrook | No Rock | 5 | 
9s 14 Sewer along unnamed subdivision road (ysliow) to existing 36° ani only | No Rock s 
|| __—-100 14 ____ Last piece north to existing 36° eee _Dark blue. sani only No Rock 5 ; 
101 Highway 53 east of Trinity Road | Ught blue, LL; sani only No Rock 2 1035000 | 
102 Trinity Road, north & south of Highway 53 | Ught Ibue, Lt, sani only No Rock 2 760000 | 
103 TRINITY RD. N. OF HIGHWAY 53 PUMP STATION +30 yours No Rock 22334000 
104 Trinity Road, south of Highway 53 ; LL. sani only No Rock 2 1372000 
105 Area west of Trinity Road, south of Highway 53 . sani only No Rock 2 4500000 
106 Shaver Rosd, south of Highway 53 Ught Bive, LI., sani only - No Rock 2 2102400 
107 20 Ares east of Shaver Road, s. of Highway 53 Dark Blue, sani only No Rock 2 19177000 
j 108 20 Area along Highway 53 and song Shaver Rd Dark Biue No Rock 2 759000 ' 
I 109 20 Hamilton Drive north of Highway 53 light blue, sani only No Rock 2 699200 ‘ 
110) 20 Highway 53 east of Hamilton Drive Light blue. LI., sani only No Rock 2 1085280 
WwW 20 Highway 53 west of Hamilton Drive Light blue, Li, seni only No Rock 2 279300 | 
112 20 Highway 53 east of Shaver Road Red; sani ony No Rock | a 345800 i 
113 20 HIGHWAY 53 WEST OF FIDDLER'S GREEN PUMP STATION efor +30 years | No Rock 10130000 | 
114) 20 Sewor along Highway 53 at Fidder’s Green: 1st half No Rock 1 855000 | 
\ 115| 20 Sewer along Highway 53 at Fiddler's Green: 2nd halt No Rock 1 855000 ! 
| 116) 20| Sewer along Highway 53 west of Southcote No Rock 2 1103900 
117 20) | Drainage area tuture of tunnel n. of Highway 53 No Rock 5 9620000 f 
1 118 20) Drainage area 30+ years (South of Hwy 53, w. of Southcote} | No sewer No Rock 21143000 
! 19 20} Existing Drainage area (N. of Hwy 53, E. & W. of Fiddler's Green} Existing sowers No Rock 5166700 
120 20 TUNNEL UNDER HIGHWAY 403 Size for 30+ year flow No Rock 
i 121 20 Sewer south on Southcote to Highway 53 Brown; sani only; LL. No Rock 5 
! 122 20 Sewer along Highway 53 east to Springbrook No Rock 5 
123 20 Sewor along Highway 53 west to Springbrook No Rock 5 
124 20 Sewer north on Springbrook from Highway 53 No Rock 4 
| 125 15 Portside Street (near 53 and Highway 20) 7 4 
126 15 Swayze Road Green; 7 4 
127 15) HIGHWAY 53 AND HIGHWAY 20 PUMP STATION | No Rock 
I 128) 17 Twenty Road West from Glancaster to Highway 6 Red; sani only. Li. 
129 ITA Aberdeen Avenue Red; sani only: Li No Rock 1 
130 17A Stratheamn Place Red; sani only: Li. No Rock 1 
131 17A U/S area including Mount Hope School (no sewers) No Rock 
132 17A Marion Street Red; sani only: Li, No Rock 1 
133 ATA Homestead Drive Red; sani only No Rock 1 
134 17A U/S aon opposite Streathearn Place (no sewers) No Rock 
135 17A U/S area.N. of Whitechurch road (no sewers) No Rock 
| tae 17h) PUMP STATION AT HIGHWAY 6 S. OF STRATHEARN PLACE No Rock 
137 Ty First Road, Green Mountain to Glover Mountain nl only No Rock 
138 18 Mud Street, west of Highway 20 Brown; sani only No Rock 
139 18 Highland Road west of Second Road West Ught blue; sani only No Rock 
140 18 Upper Mount Albion, N. & S. of Highland Road Orange; sani only No Rock 
141 Highland road east of Upper Mount Albion No Rock 
eee | 
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(300 mm) (1200 mm) — 
L.I. ONLY | NEW ONLY_ 


Area Strip | Section Description Comments 


4 3 Rymai Road: Glancaster to Upper Paradise 4 | Ught blue; LL 
1 10) Aldercrest fom Hamilton Umits to Allison Cres. Ught Blue; LI. $50,458 $187,572 
1 10) Seneca from Hamilton Limits to Allsion Cres. A Ught blue; Li 
1 10) Bartlett Avenue Red; Li. 
1 s 1 10/  Allsion Cresent RegiLt $945 $69,402 $240,379 250 
| 6) 1 10) Lister Avenue from Allison to Allison Red; Li. $450 | 250 
7} 1 10| Springside from School to Uster | 
! s| 1] 10, Uster rom Allison to Springade $945 $18,590 $64,387 250 
= 3 =? 10) Springside from Uster to Rymal 7 = L. $23,370 800 | 
[10 1 10. Springside through sewer easement = : Orange: Li 
111%, __10a| __ Rymai from Upper Wellington to road allowance = | Ughe blue; LL = 7 
12 1 W Rymal from Upper Wentworth east to road allow Red; Lt. 
13 1 oa Upstream of Rymal from road allowance to Upper Sherman No sewer 
“ 1 ” Rymal from road allowance to Upper Sherman | Ught dive; LI 
5s 1 12 U/S area no. 1 (tive), west of Miles Ad N. of City Umits No sewers 
16 1 12/  U/S area No, 3 (yellow), drains Upper Sherman, N. halt Li, no sewers 
| 17 1 12 No 5 (red), between Miles & Upper Sherman, Rymal & Umits no sows 
18 1 12 No. 7 (green), Miles Rd. N. of easement Light blue; Lt 
13 1 12 no. 2 (green), NW corner Upper Sherman & City limits No sewers 
20| 1 12 No. 4 (yellow), drains Upper Sherman, s. half No sewers 
| 21] 1] 12] UlS area No. 6 (blue) no sewers 
| 22 1 12) U/S area No. 8 (green) Miles Rd. south of easement Light blue; LI. 
23 ’ 12 3 10 & 11 (green) No sewers 
24 1 12) rea 9 (yellow) ss Dark hue 
25) 2] S| Rymal Road east of Garth Street light blue; LI 
26) 2 6 U/S area 1(Eliz. Home Society) No sewer 
27 2 5/6 3 (Zoned AA) No sewer 
| 28 2 3/6 6 (Drains S. part of West Fith St) | light blue: LI. 
| 23 2 sé 4, Drains middie of W. Fith St fight blue; Li. 1350 $58,558 $162,211 
30 2) si 2, drains northerly to W. Fith sewer No sewer 1800 /a 
3 2 s/6 5, drains north part of W. Fifth St | fight blue; LI. 1800 $74,359 $190,934 
32 2 sé U/S Area 7, drains subd. east of W. Fith No sewer n/a 
33 2 5/6) _U/S Area 8, last area contributing to o/s storm = = dark tive $27,885 $92,417 
34 2 5, Stone Church Ra.. W. Fifth to Upper James 
35 2 7) Upper Sherman, Rymal N. for 525% 
36 2 7\ Upper Sherman, to Acadia Dr. 
v7 2 ? Acadia Or. Upper Shermanta Cetin: Cres, 
cry 2 8 Mentino GriSite Duigaren’St No sewers nia 
39 2 3 Duigaren St. and Eleancr Ave. light blue 300 
| 40 2 8| Brenda St light blue ile 
4 3 1 Blossom Lane, Forbes St to Upper James 4 light blue; LI. 750 
7 2) Ridge St, North of Chipman Ave J red; Li 7200) 
3 2) Chipman Ave. west of Ridge Si red; LI 750 
3 2) Chipman Ave. east of Ridge St red; Li. 750 
pase * € 2| Ridge s of Chipman. collects allfows red; LL. 1200 
q 3| Ey | Upper Wellington N, of Stone Church wa | red; LI 300 
Waterdown Drainage eroat | dark blue; sani only na ja 
48 19\ Drainage area2 dark blue; sani only n/a Ja 
49 19| Drainage area 3 | dark blue; sani only nia Ja 
$0 19 Drainage area 4 | red: sani only nla a 
St 19| Drainage ares S (u/s hat) | light blue, sani only, Lt nla /e 
52 19. Drainage area 5 (d/s haf} ted, sani only, LI [nla nie 
53 19| Drainage area é (first third) red; sani only nia Ja 
54 19 Drainage area & (second third) ted; sani only n/a /a 
ss 19| Drainage area 6 (last third) red; sani only; LI. lnfe fa 
s6 19 Drainage area? ted; sani only; Li. ne Ja 
s? 19. Drainage area 8 red; sani only; LI. nie bia 
58 3 Don't include: Konrad 
39 3 Green; sani only nia 
60 19 Drainage area 10 | Green; sani only nie 
61 PUMP STATION: EXISTING SERVICE AREA 
62 PUMP STATION: PROPOSED FUTURE SERVICE AREA | 
63 | Cherry Beach Sewers (4—250mm laterals) Red: sani only 
64 Cherry Beach Sewer (parallel to Lake) | Red: sani only nla 
65 Lakeside Drive lett (west) of Jones Ad Red 35 | 
66 4 Lakeside Drive right of Jones Ad Red n/a 
‘67 i keshore Ad. let (west of Glover Road Red ‘nya 
63 shore Rd. right of Glover Road (first hati) Red nla | 
63 Seabreeze Cres. towing west | Light blue nla 
70 Lakeshore Ad. right of Glover Road (second half) Red nla 
TUNNEL UNDER QEW EAST OF GLOVER Red nla 
Seabreeze Cres. west of McNeilly Ad | Ught blue ra 
East of McNeilly Ad Light blue n/a 
TUNNEL UNDER QEW AT MCNEILY RD. Light blue nia 
Trillium Avenue Light blue nla 
is Rd Light blue nia 
7 TUNNEL UNDER QEW AT LEWIS AD. Light blue nia 
78 Green ares west of Fifty road No sewor ne 
79 Blue area north of Faleon Ad Red n/a 
89 Base Line Roed ght blue; Lt n/a 
st Fifty Rd. north of QEW Light blue; Li. n/a B02 
82 Green aree east of Fitty Ad No sewer nie 
63 Loshelde Dr. Red; Li. n/a 262 
& McCollum Ra. sewer Red: LI 401 
85 Shippes Ave. Light Blue nia 278 
ee) WINONE PUMP STATION | | i 
87| East Mountain Prichard Ad. mors ot Aymal / Light blue; LI. 1500 278 $450 $975 $74,359 $220,078 | 278 
a8 13 Trinity Chuveh-Road North of City limits | Orange, Li. 1200 478\--— $450 $900 $96,047 $311,156 478 
8s 13 Rymel Road west of Trinity Church Fc LUght blue, LI 1500 617 $450 ys $975 $165,242 $489,062 617 
30 13 | Glover Fig. south of Rymal Red; Li. 1500 555 $450 $975 $148,718 $440,156 555 
| a1) 13) | Open area east of Glover south of Rymal; no sewers | nie ) * » thie 
! s2l 13 | Open area west of Glover south of Rymal, no sewers J nie iy ® : lhe. 


293 $450 $1,560 $137,357 i 


93 13] |__Rymal Road west of Glover | Red. LI. 2400 
34 1408 Large area south of Twenty Road East east of Hydro Corridor "No sewer nfa } 
9s “ Area north of Twenty Road East and west of Upper Ottawa Ext Take out as per Konrad n/a 


96 | 4) FROM SENBROOK, >30 YEAR DEVELOPMENT, t2cts (PEAK) An Pop est by O:past 30 yr n/a 
| 37) 14) | Sewer along Twenty Road East, west of Dartnall Ext Brown; sani only nla 
ss “4 Sewer north along Glover Road Brown;san only,takes n Bembrook nie 
oo 14 Sewer along unnamed subdivision road (yellow) to existing 36° Dark blue, sani only 
100 | 14 Last piece north to existing 36” Dark blue, sani onl) 
107 | Ancaster Highway 53 east of Trinity Road Light biue, Li.; sani only 
102 20 Trinity Road, north & south of Highway 53 Light Ibue, LI. sani only 
103 20) TRINITY RO. N. OF HIGHWAY 53 PUMP STATION Areais for +30 years 
i] 104 20) Trinity Road, south of Highway 53 Light blue; LI., sani only 
105 20) Area west of Trinity Road, south of Highway 53 
TOE BOT Shaver Road, south of Highway 53 i si 
\ 107— 20° (Aten east of Shaver Road, s. of Highway 53 Dark Biue, sani only nia 
| 408 20. | Area along Highway 53 and along Shaver Rd. Dark Blue na 
| 109 20) Hamilton Drive north of Highway 53 light blue; sani only rife | 
110) 20 | Highway 53 east of Hamilton Drive Light blue, LJ., sani only nla | 
111) 20 | Highway 53 west of Hamilton Drive ght blue. Li., sani only na 
112) 20 Highway 53 east of Shaver Road Red; sani ony 
113) 20 __ HIGHWAY 53 WEST OF FIDDLER'S GREEN PUMP STATION 
| 114! 20 Sewer along Highway 53 at Fiddler's Green: Sst half Red; Li; sani only 
115) 20 Sewer slong Highway 53 at Fiddler's Green: 2nd hall 
116 20 Sewer along Highway 53 west of Southcote ‘ Light blue, sani only; LI. nie 
7 20, Drainage area future, east of tunnel n. of Highway 53 " No sewer, brown nia 
| 118 20/ Drainage area 30+ years (South of Hwy 53, w. of Southcote) No sewer BA } 
119 20 Existing Drainage area (N. of Hwy 53, E. & W. of Fiddler's Green) Existing sewers } 
120 20° TUNNEL UNDER HIGHWAY 403 Size for 30+ year fow | 
121) 20° Sewer south on Southcote to Highway 53 Brown; sani only; LI. 
122 20 | Sewer along Highway 53 east to Springbrook Brown; sani only; Li 
123 20) Sewer along Highway 53 west to Springbrook Brown; sani only; LI. 
i 124 20. Sewer north on brook trom Highway 53 Green: sani only; Li. 


sani only 
sani only 


 Portside Street (near 53 and Highway 20) 
Swayze Road 
HIGHWAY 53 AND HIGHWAY 20 PUMP STATION 
Twenty Road West from Glancaster to Highway 6 
Aberdeen Avenue 
Strathoarn Place 
U/S area including Mount Hope School (no sewers) 
Marion Street 
Homestead Drive 
U/S area opposite Streathearn Place (no sewers) 
U/S area N. of Whitechurch road (no sewers) 
PUMP STATION AT HIGHWAY 6 S. OF STRATHEARN PLACE 
First Road, Green Mountain to Glover Mountain | Seni only 
| Mud Street, west of Highway 20 : Brown; sani only 

\ Highland Road west of Second Road West Ught blue; sani only 
Upper Mount Albion, N. & S, of Highland Road | Orange; sani only 

i Or sank 


sani only; Li. 


IH DEVELOPMENT CHARGES REVIEW: COSTING SUMMARY 


= <== 


| 
—— 7 ~~ ——=—: a | 
= = = <== = —= 7 = RESIDENTIAL COST IN 5~ YEAR INCREMENT (1993 $ NON-— RESIDENTIAL COST IN 5— YEAR INCREMENT (1993 $ | 
MENT ra bon TResident. Resi Res | Non-Res | 1993— | 1993— | 1996— | 1996— | 2001- | 2001— | 2006— | 2006—- 1993— | 1993— | 1996— | 1996— | 2001- | 2001- | 2006— | 2006— | 2011— | 2011— | 2016— | 2016- | — 
paining % of Area | % of Arca |Non—Devel aes Dera eeetay ra | oer eri rs set : cs veer es | Toes on seo Bani anak A008 2041 2011 2016 2021 1996 1996 2001 2001 2006 2006 2011 2011 2016 2016 2021 2021 | 
ss Cost | Developed | Non—devel Cost OSM yOu Vee arom oe 3 ; | Storm’ Sani Storm Sani | (Storm Gani) Storm: Sani ‘Storm: Sani ‘Storm: ‘Sani San ‘Storm 
aitary) _|@ Jan 0193 |@ Jan 0193 | (Storm) | (Sanitary) | @ July 0193 | (Storm) (Sanitary) | (Storm) __| (Sanitary) | (Storm)_{_¢Senl) 1 (Store) | (Seal) rota ea oo $6 a ae VT oe? 0 % : 0 ol oso —_—sal 
$0) 25%. ct $188,906 | _ $0} __ Sox) _s08. 2 S04.455 4S = 1e757;~«sof-~=~S*~S*~«S nC) $0) “s0) $0 so $0], $0) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $o| 
ie) | onan) Ti $18,757 $0) 100% $18,757 $0 $0 $0} $o| $0 $18,757 | x 3 3 a 44 +a s bi 5 aa 4 as 7 Ps as as ss a ve 0 
30% 10% | so $0) TOUR Se aa = bed = 2 = - | $0 $0 $0 $0 $0 $0 $0) $0 $0 $0 $0 $0 $0 $0 so $0 so so 
20% 10% $0} 3 ine = * ed “4 | re 3% < 6 4 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 308 10% $24,038 $0 || 100% $24,038 $0 $0) $0), $24,038 $0) $0) a 4 im 8 my As 0 $0 ‘0 $0| $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0) 
30% 10% $0 $0) 100% so $0 $0} $0} ba 3 a <7 © 40 $0 $0 $0 $0 $0 $0 $0) $0 $0) $0 $0 $0 $0 $0 so so so $0 
90% 10% $0 $0) 100% 2 S | | ae 4 i a0 $0 {0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $o so so so 
ty 30% 10% $6,439 so} Woden : : | 0 $0 $0 $0 $0. $0 $0 $o $0 $0 $0) 
% 20% 1ox| __ $7,680 $0) 100% | _s7.e80 $0] s2 so} __sz.eso| _$9}__$ See j= Se aa | A Se aT of sham $6 sol +0] so] 
30% 10% | so $0 1Q0% | $0 Sot $01 $0, $0 so. a = al $0 $0! sol —*$o ~ $0 $0 $0) —«$0 so) —*$0 my $0 0 $0 7) ees | a) 
30% 20% | $0] $0] 208) $0 so] $0) $0) so] $0 $0} __$0 se $0| so = sol 2 a $6 $0 a so io al 2 = = = 
= 40%] 50%] $0] $0) 50% $0 $0 $0] $0// $0 ) ssa 3 $0 : $0 $0 $0 $0 $0 $0 | $0 $0 $0 $0 $0 $0 $0 $0 
ox 100% $0 $0 80% $0 = 3) be | | pe S ss * $0 $0 $o $0 $0 $0 $0 $0 $0 $o $o $0 so so 
50% 40% so $0 = ae Ay a4 3 es HY se 3 is 4 $0 so $0 $0 $0 $0 $0, $0 $0 so so so $0 so 
10% 30% $0 $0 60% $0 $0 so} $0/) $0 $0 $0 $0 4 | $0 3 a8 7 ° 44 vad 4 Ps ¢ 2 Ps rs mA as 
10% S08 $o $0 80% $0 $0 $0} $0) 3 8 4) i $0) 4 $o $0 $0 $0 $0 $o $o so $0 $0 $0 30 so $0 
10S zis = = am es a sy) sol $0 $0 $0 $0 $0) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
73% 25% $0 $0), 5soN $0 $o $0 | sy 3S e 0 0 $0 | $0 $0 $0 $0 $0 $0 $o $0 $0 0 $0 $0 $0 $0 so 
bey matey sed Sol Sx af na S| $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0| $0 $0 $0 $0 $0 $0 $0 
10% 90% $0 so 60% = Ad I $0} | | 0 $0! $0 $0| $0 $0 $0 $0 $0 so $0 $0 $0 $0 $0 $0 
10% 90% so $0 80% $0 #0 A ms | sl al sf % | $0 4 $0 $0) $0 $0 $0 so so so $0 $0 $0 $0 $0 $0 
Hs ce s = ae “5 . ss | $0) $0) $o so $0 $0 $0 $o $0 $0 2 oe bd : oe Ae a rf ig zr be $0 so 
, | | 8,493 so $o $0 $0 : 
_$11,102) 10%] sox _sy74s0]_sngea} 5%) __ses.sz8 $5,498 Stes ta So $0) 7% $0) $0 $0 $0 $0 so] ‘so $0 $0 $0 $0 $0 ‘$0 
= = = al ahs as 4 <0] sol $0| $0 $0 $0 $0| so $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 so 
bes aoe = ; 20 $0 $0 $0| $0 $0) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 so $0 $0 $0 $0 $0 $o 
20% kes: a0 = see = nes $0 $0 $0 $0 $0 $0 $0 $0 $0 $o $0 $0 $0 $0 $0 so $0 $0 so $0 $0 
Son Ue ba ra = $54.863 sl $18,221) $0] $0 so} $54,663 $0 $0 $o $0 $0, so $0 $0 $0 $0 so} $18,221 $0 $0 $0 $0 
$0 60% sm saees ‘z si S nes re $0 $0 $0 $0 $0 $0 $0 $0 so $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
yay pits ad es ? $71,600 $0) $23,867 $0 $o so $71,600) $o $o $0 $0 $0 $o $0 $0 so $0 so $23,867 so $0 $0 so 
$0 ie ss $95 srk = ce D $0] $0 $0 $0 $0 $o $0 $0 $o $0 $0 $o $0 $0 $0 $0 $0 $0 ¢ e 2 $0 
kag Pad 0 $0 $36,967 $o so} $0 $0 $0 so} $0 $0 $o $0 $0 $9,242 0 0 
so ON = a i mali 5 A soi . at ‘c = = sol $0 so|_ so| $0 $0 $0 $0 so] $0 so] $0 so $0 so] —_—s 50 == 90] 
2 Sy = an so], sol $0 $0 $0 so! Fe so so] $0 $0 $0 $0 $0 $o| $0 $0 $0 $0 » 2 
$0 $o| $0 so $0 $0 so ‘$0 $0 $0 30 $0 $0 $0 $0 $0 $0 $0 $o $0 $0 so so 
$22,730 $0 || $0 $2,273 $o $20,457 $0 $0 so so $0 $0 $0 $0 $0 $0 $0 $2,273 $o $0 so so so 
so | $0 $0 so so $o| so $0 $0 $0 $0 $0 $0 $0 so $0 $o 30 so $0 so 
= pa 30 $0 $0 so $0 so so so $0 $0 so $0 $0 $0 $0 $0 $o $0 $0 $0 $0 
bee se! al 0% soll $0 50 $0 $0 so| | $0 $0 so so $0 so $0 so so $0, eS 460) _30 
- 2 = = - $9 $0 $0} $0 t $0) $o so $0 $0 $o $0 $0 so so] $0] $0 so $0 $0 $0 $0 
$0] a.) | =r so $0 $0] $0] $0 $0 $0 $0 $0 30 $0 $0 $0 $0 a s $0 $0 s $0 
so so $0 $o $0) $0 $0 $0 $o $o so} $0 $0 so $0 so = 3 $o $0 $0 
so $0)) $0 so, so $0} $o $o $0 $0 $o|) $o $o so so $9 2 3 so $o so +8; —$ ° 
so $o|| = $0 so $0} $0 $o so $0 $o sol $0 $0 $0 $0 AE ss a = $0 0 $0 a =) 
“$0 so] $0) $0 so] $0), $0) $0] $0 so} so] D $0 “sol “sol sof $0 io $2 32 so so so so 2 2 bed 
$0 $171,383) 80% $0 $137,115 so] $34,279) $0 $0) $0 $0 $0 I $0 $0 $o $o 2 = 4a 2 2 $0 sal 3 ° = eH 
$o $92,289 | 30% $0 $83,060) $0 $9,229 | $0 $0 $0 $0 $0 $0 $0 so ) $0 Pa 
so $145,719 80% $0 $116,575 $0) $29,144/| $o| $0 $0 $o so| | $o| $o $0 so $0 $0 $o $0 so $0 so $0 $0 $0 
$0 $0 30% $0 $0 so! $o $0) $0) $0} $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0) $0 $11,075 $0 $0 so ze 
$0 $110,746 30% $0 $99.672 $0 $11,075) $0 $0) so $99,672 $0 } $0 $0 so $0 $0 $0 $0 $0 $28,214 $o $0 $0 $0 so se i 
$o $56,428 50% $0 $28,214 $o $28,214] so} $28,214 so $o $0 so $0 $0 $0 $0 so $0 $0 $o so $0 $0 so so t 
oa $0 40% $0 so] $0| $0] $0 so $0 $0 $0) | $0 $0 so $0 so so $o $o $0 $0 $0 so $0 $0 $0 
$0 $0 40% $0 $0} $0) $0) $0| $0) $0) $0 so $0 $0 so $0 so $0 $0 $0) $11,250 $0 $o $0 $0 so so 
so $18,751 40% $0 $7,500 | $0} $11,250) $0} $7,500 | so} $o $0 so| $0 so. $o $0 $0 so $0 $8,049 $0 $0 $0 $0 $0 
so $8,944 10% so $894) $0) $8,049, $0! $894 | $0 $0 $0 $0, $0 so $0 $0 $0 $0 $0 $8,327 $0 so so $0 so 
$0 $16,654 50% $o $8,327 | $0} $8,327 || $0 | $8,327 so $0} $0) $0 $0 = eo $e 5 5 eS $0 $0 $0 $0 $0 $50,516 
t I 1 
$2s0/552 3s 70%! so) $168,386 70% $0 $117,870 | $0 $50,516) $o $o et) $o $o $0 $0) $117,870 $0 $0 is 3 2 so $0 $0 so $0 $1,874 
$62,451 70% 30% so $18,735 90% so $16,862 te) $1,874) so so $o $o $0, ; $0 $0 $16,862 $0 $0 $ $0 $0 $0 $0 so $0 
00% so $0 $0 so $0} $o|] $0} so! $0) 0) $0} $0} so so $o $o $0 $o so so $0 $0 $0 $0 $0 
00% so so) $0 $0} $0 $0) $0 $o, $0} $0 so $0 ET) $0 $0 $o so $o $0 $0 $0 so $0 0 “ 
o% 0) so $o 0 | $0 | so) $o| $0} so! $0 $0 $0 so $o $0 $0 so so so so so $o $0 $0 
Ss s $0 $o + $o $0 so so $0} $o| $0 $0 so $0, $0 $0 so $0 $0 $0 $0 $0 $0 $o so 
sx $0 $0 so $0 $0 so) so) $0) so| $0} $0 $0) $0 so $0 $o $0 $0 $0 $0 $0 $0 $0 $0 $0 
30% so so $o so so} $0) $0} $o $0} $0) $0} so $0 $0} $0 $0 so $0 so $0 $0 $0 $0 so $0 
70% so $o so so $0) $0) $0 so so $0 $o $0 $0 so $0 $0 $0 $o $0 $o $0 $0 so $0 Bed 
70% so $o 100% so $0; $o| so $o $0) so) $0} $0) $0 $o $0 $0 $0 $0 so $0 $o $0. $o $0 $0 . $0 
60% so $0} 100% so $0) so! $0) $o $0) so. $0 $0 $0 so $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
70% so $0 \ 100% $0 $0| so! $o| $0| $0) $0) $0 so $0 $0 $0 $0 $0 $0 so $0 $0 $0 $0 $0 $0 
oo% so so} $o $0) $0) $0 || $0 $0) so $o $o $0 $0 $0 $o $0 $0 $0 $0 so $0 so $0 $0 $0} 
o% 40% $0 $0)| 100% so $0 $0 $0 $0 $0 so $0 so so $0 $0 $0 $0 so $0 $o so $0 $0 $0 $0 $0 
20% 20% so $o 100% $o $0) so $0), $o| $0 $0) $0 $0 $0 $0 so $0 $0 $0 so $0 $0 $0 $0 $0 $0 
oO% so $0) $0 $0) $o $0|| so| $0 $0 so so $0 $0 so $0 $0 so so so $0 $0 $0 $0 $0 
60% 40% $0 so 100% $0 $0) $0) $0 $0) so so $0 so $o $0 $0 so $0 $0 so $0 $o ‘$0 $0 $0 $o 
o% 100% so $0 100% so so so| $0) $0 $0 $0 $0 $0) $o $0 $o $0 $o $o $0 so so $0 $0 30 so} 
100% $0 $o $0 so} $0) $0] $0 $o so $0 $o $0 $0 so $0 $0 $0 $0 $0 $0 $0 so $0 < 
oN 30% so $o|| 100% $0 so} $0) $0|| $0 so $o so $0, so $0 so $o $0 $0 $o $0 $o $0 so $0 $0) 
30% 10% so $o|| 100% so $o| $0 | $0| $0 so $0 so $0} so so 30 $0 $o $0 $0 $0 $0 4 so $0 $0) 
25% 75% $o so) 100% $0 $0 $0) $o $0 $0 $0 $0 $0 $0 $0 30 $0 $0 $0 $0 $0 $0 $0 $o $0 so 
75% 25% so so 100% so $o $0! $0) $0 $o so $0 so $o $0 $0 $0 $0 $0 $0 $0 so $0 $0 $0 $0 
ox 90% so $o I 100% $0 $o $0} $0 $0 so $o $0 $0 so $0 $0 $0 $0 $0 $0 $0 so $0 $0 $0 $0 
75% 25% $0 $0|| 100% | so so $0 | $0 $0 $0 $o $0 $0 $o so $0 sc $0 $0 $0 so $0 $0 $0 $0 $0 
75% 25% $0 $0) 100% $0 so $0) $0 $0 $0 $o $0 $0 $o $0 so $0 so $0 so $0 $o $0 so $0 $0 
50% sox so $0] 100% $o $0 $o| $0 $0 $0 so so $o $o $0 $0 $o 3) $0 $0 $0 
| | | | | $0 $178,263 $28,626 $0 so 
$35,340 10% 30% $198,070 $31 806 || 10% $19,807 $3,181, $178,263 $28,626 $o so $19,807 $3,181 $0 $0 $0 $0 $0 $0 $0 $0 $0 so | $0 $168,024 
$29,237 40% 60% $186,693 $17,542 10% $18,669 $1,754 $168,024 $15,788 $0 so $0 so $18,669 $1,754 $0 $o $0 $0 $0 $0 $0 $o $220,078 $65,130 $0 
$144,722 50% S08 $244,531 $72,366 10% | $24,453 $7,237 $220,078 $65,130 $0 so $24,453 $7,237 $0 $0 $0 $0 so $0 so! $0 so $70,340 $0 om $0: $0 
$130,259 40% 60% $264,093 $78,155 ]| 10% | $26,409 $7,816 $237,684 $70,340 $26,409 $7,816 so so so} ‘so so $0 so so so. so $237,684 Aix, ab s | 
| 
| | ! | | | | 
$558,703 10% 30% $o $502,833 || 10% so $50,283) $0 $452,549 | $0 $50,283 $o $0 $0| $o $0 $0 $0 $0 $0 $0} $452,549) $0 $0 
5% 95% $0 $0) 0% | so so $0) $0 so $0 $0! $0 $o| so $0 $0 $0 so so $0) $0) te a2 
so 5% 95% $0 $0) o% so $0 $o| $0 $0) $0) $0 $0 $0) $0 $0) so} $0| $0 $0 
o% 100% $0 $0 so $0 $0) $0 so so so $o $o $0 so $0] $0 so so 
s% 95% so $0|| 0% so $0 so $0 so $0 $0 $0 so $0 $0 $0) so so ped) 
$132,750 S* 35% $o $126,113] ox so so) $0) $126,113 $0 $0 $0 $0 $0) $0 $0 $0) so $0 so 
$99,000 s* 95% $0 $94,050 O% $0 $0 so) $94,050 so $0 so $0 $0) $0 $0 $0} $0 $0 90) 
$33,000 100% $0 $33,000 0% $0) $0 $0) $33,000 $0 $0 $0 $0 $o| $0 $0 $0 so so $0 $0 
$134,771 25% 75% $0 $101,078 30% $0) $30,323 so $70,755 $0 $o $0 $30,323 $0 $0 $0 $o| $0 $0 $70,755 fo 
$87,894 20% 20% $0 $70,315), 50% $0} $35,158 $0 $35,158 $0 $0) so $35,158 $0 $0 $0 $0)) so so $35,158 bed 
| 15% ase $0 $0} so! $0 $0 $0 $o $0) $o $0 $0 $o $0 so} $0 so so $0) 
$117,192) 20% 20% so $93,754) 50% $0 $46,877) $0) $46,877| $0) $0 so $46,877 $0) $0 $0 so| $0 $0 $46,877 Sed 
$7,402) 10% 90% $o| $6,661 | 50% $0 $3,331 $0) $3,331) $0) $o $o $3,331 $0) $0 so so| $0 $0 $3,331 $0 
$117,182] 15% 5% so) $99,613) 30% $0 $29,584 so) $69,729 $0 $0 $0 $29,884 $0) | $0 $0 $0) $0 so $69,729 $0 
$152,658 o% 100% $0 $152,658 10% $0 $15,266 $0} $137,392 so $0 $0 $15,266 $0 $0 $0 so $0 so 
40% 60% so} $0) 50% $0 $0 $0) $0 $0| $0 so $0 $0 $0 $0 so $0| so bad 
50% 50% $0) $o|| 90% $0 $0 $0 $0 $0) $0 so so $0 $0 $0 $0) $0 so so 
40% 60% $0 so 50% 30} $0 $o| $0 $o $0 $o $0 so so $0 $0] $0 $0 so} 
$64,456 40% 60% $0 $38,673) 50% $0} $19,337 $0} $19,337 $0 $0 $0 $19,937 $o $0 $0 $0) $0 so 
40% 60% so $0 50% $0) $0) $0) $0 $0 $0 $o $0 $0 $0 so $0} so so 
10% 90% so 30 80% $0) $0 $0 $o $0) $0 $0 $o $0 $0 $0 $0) $0 $0 
25% 75% $0 $0) 50% so $0) $0 $0 30 so $0 $o $0 $0 $0 $0) $0 so 
25% 75% so so 50% so $0| $0) $0 $0| $0) $0) $0 $0 $0 $0 $0 $0 $0) 
40% 60% $0 $0 50% so $o $0) $o $0 $0) $0 $0 $0 $0 $0 $0) $0 so 
20% 40% $0 $0 80% $o $o $0) $0 $0) $0) so $0 $0 $0 $0 $0) $0 so 
10% | 90% so $0 80% $0 so $0) $o $0) $0) $0) so $0 so so $0) so $0 
| 50% 50% $0 so 90% | $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0) $0 so 
$324,745), 100% | $0 $324,745) | so so $0) $324,745 $0 so $0 $o $0 $0 $0 $0) so so 
| 25% 75% | $0 $0)) 80% $o $0 $0, $0 $0 so $0 $0 $0 $0 $0 $0} $0 so 
\ 25% 75% $0 $0) 50% $0) $0 so. $0 $0) $0 $0 $0 $0 $0 $0 $0 $0 $0) 
| 35% | 65%) so $0) 75% so! $o $0) $o $0) $0 $o $0 $0 $0 $0 $0) $0 so 
| 75% | $0! $0) 90% $0 $0 so so $0 $0 so $0 $0 $0) $0 so 
| 30% $0) $o 0% so $0 $0) $0 $0) $0 $0 $0 $0 $0 $0 so 
} 30% $0 $0 ox $0 so so) $0 $0| $0 $0 $0 $0 0 so $0 
| 10% so $0 10% $0 $0 $0 so $0 $0 $0 $0 $0 $0 $0 $0 
$212,858 | 35% $0 $0| 90% $o $0 $0} $0 $0 $0 $0 $0, so $0) $0 $0) 
| 75% | $0 so 90% $o $o $0| $0 so $0 $0 $0 $0 $0 $0 so 
75% so $0 90% $0 so so! so $0 $0 $0 $0 $0 $0 $0 so} 
15% so so 90% $0 so so $0 $0 $0 $0 $0 $0 $0 
$60,800 75% $0 $0) 90% $0 $0 $0 $0 $o $0 $0 $0 $0) $0}, 
75% | $0 $0) 90% so so $0 so $o $0 so $0) J 
10% $o $0) 90% $0 $0 $0 $0 $0 $0 $0 2 
10%) | $0 so 90% $0 $0 $0 $0 $0 $0 $0 a 
$0 $o| $0 so $0 0 
| $0 $0 $0) ) $o $0 
| $0 $0 $0 $0 $0 
so so $0 $o so 
| $0 so so $0 
$0 $0 so $0 
i $1,493,937 | __ $2,661,400) $480,216 


3 2022 21333830 0 


